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repres«rt a ntoflerw^ntalnlng heterocyclic group; m represents an Integer of 1 to 6. n 
represents an Integer of 2 to 3 ; represents a single bond or a double bond ; X stands for -O- 

or -NR 3 - in which R 3 represents hydrogen, acyl or hydrocarbon group where 18 a 8,n 9 |e bond 

or =N- where is a double bond has excellent GnRH receptor antagonizing activity, jcalc^m 

lagonSrand .nonoamine-uptake inhibiting activities and and value as a prophylacacftherapeubc 
drug for sex hormone-dependent diseases and for central diseases. 
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Condonsed heterocyclic compounds, their production and use. 

The compound 
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wherein ring A represents a benzene ring ; Ar represents an aromatic group ; R 1 and R 2 independentls^||| 
represent hydrogen, acyt or hydrocarbon group or R 1 and R 2 taken together with the adjacent nitrogen^ 
atom represent a /nitrogen-containing heterocyclic group; m represents an integer of ( 1 to 

represents an Integer of 2 to 3 ; represents a single bond or a double bond ; X stands fbr .-0^f|g 

or -NR 3 - In which R 3 represents hydrogen, acyl or hydrocarbon group where ! 7"* ' ** in 8 ! PH!$B 

or =N- where is a double bond has excellent GnRH receptor antagonizing activity, catdum^ 

antagonizing and monoamine-uptake inhibiting activities and and value as a prophytacticAherapeutic^g ; 
drug for sex hormone-dependent diseases and for central diseases. . > r . ^ 



Jouvo, 16. rue SalntOenh. 75001 PARIS 



• r\~> '£k' ■ 



&9 



53 



MP 



EP 0 679 642 A1 



10 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

Thisinv nti n relates t anov I condensed heterocyclic compounds which hav excellent gonadotropin-! 
releasing hormone (GnRH) receptor f.ntagonizing activity, as w If as processes f r producing the compounds'! 
pharmaceutical compositions containing the compound, and medical uses for the pharmaceutical compost^ 

tions * : - \ }■ !■.: 

The compounds of this invention also have calcium-antagonizing and monoamine-uptake inhibiting actrv-t 
ities and are therefore useful as a prophylactic/therapeutic drug for acute and chronic central nervous systemf 
disorders and CNS-related diseases, such as dysmnesia. 

RELATED PRIOR ART ■ t : " ^ 
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Gonadotropin-releasing hormone (GnRH) is a decapeptfde consisting of 10 amino acids produced U\th% 
hypothalamus. It is known that this hormone regulates secretion of luteinizing hormone (LH) and follicle stimfj 
ulatfng hormone (FSH) through receptors which are considered to be present in the anteriorlobe f th pituitary^ 
gland. GnRH thereby exhibits several physiological activities Including induction of ovulation. Since ah antag^S 
onist or agonist that is specific to such receptors is expected to regulate the hormonal activities of GnRH prbff 
duced from the hypothalamus and control the secretion of anterior pituitary hormones (including LH or FSftff 
which inhibits the secretion of estrogen in female or testosterbn in male) the prophylactic or therapeutic ff cil 
on anterior pituitary hormone-dependent diseases can be expected. : ^flt 

Since the discovery of gonadotropin-releasing hormone in 1971, a large number of its congeners havlll 
been synthesized in the expectation of agonistic or antagonistic activity. For example, leuprolerin acetate is'at 
compound which has a higher affinity for GnRH receptors and is less easily metabolized than native GnRHjjj 

Repeated administration of leuprolerin acetate, which Is 20 to 50-fold as active as native GnRH, causes! 
the so-called receptor down regulation to decrease the release and production of gonadotropin-releasing h&f 
mone in the pituitary gland and, for example, reduce the response of the testis to gonadotropin and according!^ 
reduce its testosterone-producing capacity to the castrated level or reduce estrogen-producing capacity In th<| 
ovary. It is known that the compound consequently shows an antitumor effect on hormone-dependent cart £|§f 
for example cancer of the prostate. In fact, leuprolerin acetate is in broad clinical use as a th rapeutlc aglSI 
for prostatic cancer, breast cancer and hystromyoma, as well as endometriosis, among other diseases. 

However, these GnRH agonist are peptides which are poorly absorbed after oral administration and and! 
therefore restricted in dosage form. Moreover, they develop agonistic activity transiently before the bnsefof 
efficacy following administration so that the steroidal sex hormone concentration in blood Increases, somiS§ 
times cousing a transitory exacerbation such as ostealgia in some cases. •„•.';.. . ; v . ^>|# 

Accordingly, attempts are being made with the object of developing GnRH antagonists which provide "merl 
apeutic efficacy, but which are free of the above-mentioned side effects. : f p 

As compounds having such GnRH antagonizing activity, there is a list of known compounds such as qMB 
hexapeptide derivatives (USP 4,659,691) and bicyclic peptide, derivatives (J. Med. Chem.. 36, 3265-3273^ 
1993), all of which have been developed with attention focused on the spatial configuration of GnRH. However! 
since these compounds are peptides, the perennial problems such as poor oral absorption and pobrstabi»t& 
in the patient remain to be solved. : ^ p 

Meanwhile, synthesis of non-peptide compounds having GnRH receptor antagonizing activity has -alscf 
been undertaken. USP 4,678,784 describes benzazepine compounds of the formula ;f # 
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[wherein R< represents an amino functional group of -NR*R\ 4-morphollno, 
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R 2 represents hydrogen, atkoxy, alkyl, trlfluoro-methyi, halogen, nftro, hydroxy or dialkytamin 
R 3 and R 4 independently represent hydrogen, alkyl, or alkyl substituted by hydroxy), halogen or aikoxy; 
mis equal toO or 1; . < ^K>,;? 

« n is equal to 0, 1 or 2; V? ; 

R 6 represents hydroxy!, alkyl, halogen, carboxy, alkoxycarbonyl, or alkyl substituted by hydroxyl, halo- 
gen, aikoxy or phenyl; and \ - ;: \ - ' ^\'^ fZ 

R« represents hydrogen, alkyl, carboxy, alkoxycarbonyl or phenyl; *''•(:. '^1$ 

R 7 represents hydrogen, alkyl, alkoxycarbonyl, or alkyl substituted by hydroxy!, halogen, aikoxy, phe-3^ 

1 5 noxy or alkoxycarbonyl]. Journal of Medical Chemistry 32, 2036-2038, 1 989 describes and mentions that com-j,!|f| 
pounds of the formula , , • 
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«5 have LHRH (luteinizing hormone-releasing hormone) antagonizing activity. ^ r ,^ /vi ^r^ 

Meanwhile, it is known that in cerebrovascular disorders or head injury, neuron-exdtatory arnln acids^| 
(among other factors) levate Intracellular Ca 2 * concentration. This levatlon of Ca 2 ! concentration caus a ac-J 
tivation of Ca^-dependent enzymes, which results In the over-excltment and consequent death of neurons; 
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leading to aggravation of symptoms. ■:..•>'■ -'■ 'C "-H^ f YK 

For the treatment of these diseases and specifically for controlling an xcessive elevation of Intracellular 
Ca** concentration, a variety of calcium channel block rs repres nted by dihydropyridlnes have been 
ployed. However, these non-selectlv Ca* channel blockers act peripherally on the heart, blood vessels, tc 
as well as the central nervous system. Moreover, som of them, such as flunartelne, hav xtrapyra/nldal side j 
effects. . '^^¥^'^y^^k'. -ly: 

Recently, in dementia accompanied by shedding of neurofilaments, for example in Alzheimer's disease, ; 
the role of abnormal intracellular calcium ion concentration In the mechanism of the cytotoxicity of th etiologlc 
factor p-amyloid protein has been pointed out [Mark P. Mattscn et al.. Trends in NeuroSdence. 16, 409]. Against 
the above background, it is now considered that a CNS-selective calcium ion antagonist would normalize the 
calcium ton homeostasis in the brain nerve cell and thereby show prophylactic and therapeutic efficacy for 

dementia. • < k ,-■ . '^-;' : -t' : v 

WO92/06172 describes a piperidine derivative having CNS-selective calcium antagonistic activity, v 
Meanwhile. USP 2,759.936 describes, as an anticonvulsant, a compound of the formula 
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25 (wherein R represents C x ^ alkyi; X represents C2. 
lino, pyrrolklino, N'-aikylpiperazino or pipecolino]. 
A compound of the formula 



1 alkylene; 8 represents di(lower)alkyt, piperidtho, morpho- 
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35 [wherein R 1 and R J Independently represent hydrogen or alkyi] is reported (USP 3.553,218), 
a compound of the formula 
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45 {wherein R 1 represents hydrogen, Ci^ alkyi or phenyl; R 2 represents 




(Arepresents alkylene; R 5 and R 8 independently represent alkyi or. taken together with the nitrogen atom, rep- ^il 
resent a 5- through 7-mombered ring); R 3 and R 4 independently represent alkoxy] as a cardiovascular drug ;^|| 
is reported (USP 4.118.494), •. ^ 



a compound of the formula 
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CH 2CH 2CH 2 N(CH 3) ] 



is reported {USP 4,650.884), and 
a compound of the formula 





(wherein R 1t R 2 and R 3 independently represent hydrogen, hydroxy!, C t -» alkyl. alkoxy, halogen, CFjj^rJ 
methylenedioxy; R4 represents hydrogen or C,^ alkyl; A represents a bond. C,-6 alkylene or alkylidene; whm| 
Y is a bond, B represents C t ^ alkylene or alkylidene; where Y is O, S or NR 5 , B represents Cj^ alkylene|^ 
represents CH or N; R s represents hydrogen or C,^ alkyl] as a therapeutic drug for angina pectoris and myojf 
cardial infarction which hes intracellular calcium-antagonizing activity is reported (USP 5,238.939). 

SUMMARY OF THE INVENTION ^ ; 

This invention has for its object to provide a novel condensed heterocyclic compound (or salt thereof) ha\g 
ing excellent gonadotropin-releasinr, hormone receptor antagonistic activity, calcium-antagonizing and^ 
monoamine-uptake inhibiting activities. 

The inventors of this invention explored compounds having the following nuclear structures and discovered, 
that compounds having both an aromatic group and a nitrogen-terminated alkyl group in the (3+n) position^ 
the above nuclear structure have excellent gonadotropin-releaslng hormone receptor ^ antagonistic/ cdciun^ 
antagonizing and monoamine-uptake inhibiting activities and exhibit minimal toxicity. x §li| 
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(n represents an integer of 1 to 3.) 
This invention has twen developed on the basis of the above finding. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention generally relates to: 
a compound of the formula 




{^(CH t ) B -N< E '*"j 
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wherein ring A r presents a benz ne ring which may be substitut d. 
At represents an aromatic group which may be substituted, 



ri and R* independently represent hydrog n atom, acyl group r hydrocarbon group (resWu ) which 



mayb substitut d r R 1 and R 2 taken together with the adjacent nitrogen at m represent a nitrog n-containing 
heterocyclic group, ' ' t 

m represents an integer f 1 to 6, ^j-j- 
n represents an integer of 1 to 3, ^ . -frvf 

represents a single bond or a double bond, ■ - ■.; p|l 

X is -O- or -NR 3 - (R 3 represents hydrogen atom, acyl group or hydrocarbon group which may b sub- ||| 
stituted) where is a single bond, or X is =N- where is a double bond, or a salt thereof. ; 

As used in this specification, the term "benzene ring which may be substituted" means a beriz ne ring ||| 
which may be substituted by, for example, halogen, alkyl which may be halogenated, alkoxy which may be ha- 
logenated, alkylthio which may be halogenated, nitro, cyano, sulfo, hydroxy, amino, mono- or di(Ci^)alkyia-r||j 
mino (e.g. methylamino, ethylamino, propytamino, dimethylamino, diethylamino, etc.), carboxy, C t _e alkoxy- 
carbonyl (e,g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, Isopropoxycarbonyl, butoxycarbonyl, tc), 
C t -7 acylamino (e.g. formylamino, acetylamino, propionylamino, butyrylamino, benzoylamino, etc.) and methy- |g 
lenedioxy, among others. However, among the above-mentioned substituent groups, nitro, cyano arid sulfo 
are excluded in the case of the "benzene ring which may be substituted* for the ring A. The substituent group J| 
may be present in any substitutable position on the benzene ring and may number 1 to 3. Moreover, where || 
the number of substituents is at least 2, they may be the same or different. '^#€;.r^:4^ 

The "aromatic group" of the term "aromatic group which may be substituted" as used throughout this spec- 
ification includes aromatic hydrocarbon groups and heteroaromatic groups, among others. p^M'f^^l v 

The "aromatic hydrocarbon group" in this context is a monocyclic or condensed polycyclic aromatic hydr&*^ 
carbon group, including C^ H aryl groups such as phenyl, naphthyl, indenyl, anthryl, etc Phenyl is particularly : $f* 

preferred. • i;. 

The "heteroaromatic group" in the above context is a 5- or 6-membered monocyclic heteroaromatic group J| 
having preferably 1-3 hetero-atoms of 1 or 2 kinds as selected from among nitrogen, oxygen and sulfur irVad-^j 
dition to carbon as ring members, which may be fused to aromatic rings, such as a benzene ring, to' form a|j| 
bicyclic or tricyclic heteroaromatic group. Thus, 5-or 6-membered monocyclic heteroaromatic groups having | 

1- 3 hetero-atoms selected from among nitrogen, oxygen and sulfur in addition to carbon as ring m mbers, ;|j 
such as 2-thienyl, 3-thienyl, 2 : pyridyl, 4-pyridyl, 2-f uryi, 3-furyl, 4-quinolyl, 8-quinolyl, 4-lsoquinolyl, pyrazlnyl, | 

2- pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyi. 3-isothiazolyl, 1-indolyl, 2-isoindolyl, etc., and bicyclic het-|j 
eroaromatic groups formed as one benze.ie ring is fused to the respective monocyclic groups can be m n-^j 
tioned, among others. 

Particularly, 5- or 6-membered heterocyclic groups having 1-3 hetero-atoms selected from among nitro- 
gen, oxygen and sulfur in addition to carbon as ring members (e.g. 2-pyrtdyl. 4-pyridyl, etc.) are pref rred. 

The substituent groups that may be possessed by the "aromatic group" are similar to those mentioned for; 
the "benzene ring which may be substituted" 

The substituent group may be present in any substitutable position on the heteroaromatic group and may;; 
number 1 through 3. When the number of substituents is at least 2, they may be the same or different ( . 

The "hydrocarbon group" of the term "hydrocarbon group which may be substituted" as used throughout^ 
this specification means any of the groups listed below under (1 ) or (2), among others, 

(1) acyclic hydrocarbon groups: \- .Vi. .. $|| 

a) C,_« alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl, fsobutyl, sec-butyl, tert-butyl, pentyl, hexyi, etc.)|| 

b) Cj^e alkenyl (e.g. vinyl, allyl, isoprbpenyl, butenyl, Isobutenyl, sec-butenyl, etc.) 

c) atklnyl (e.g. propargyl, ethinyl, butinyl, 1-hexinyl, etc.) V . , ^ 

(2) Cyclic hydrocarbon groups: , ^Jj; 

a) C^e cycloalkyl (e.g. cyctopropyl, cyclobutyl, cyclopentyi, cyclohexyl, eta); cyclohexyl may be f us d^[ 
to a benzene ring which may be substituted by C,^ alkyl or Ci_« alkoxy 

b) Ce-u aryl (e.g. phenyl, tolyl, xylyt, 1 -naphthyl, 2- naphthyl, biphenyf, 2-indenyl, 2-anthryl, etc.); phenyl ^| 
is preferred ' 

. c) C7. ie aralkyl (e,g. benzyl, phenethyl, diphenylmethyl, triphenylmethyl, 1-naphthylmethyl, 2-naphthyt 
methyl, 2-diphenylethyl, 3-phenyl propyl, 4-phenyibutyl, 5-phenylpentyl, etc.); benzyl is preferred . 4 
The substituent groups which may be possessed by the "hydrocarbon group which may be substituted"^ 
are x .thioxo, ph nyl, phenytamino,phenyloxyandmethylenedi xyphenyloxy group, in addition to similar to^ 
those menti ned for the "benzene ring which may be substituted". ; v 1 v- j *j. -v* r : '-%m 

Th substituent group may be present In any substitutable position on the hydrocarbon group arid niayM| 



ji^y^^hjy^^^J^^,^ , .i!,^afcjjlt ! jl^l.|.L „ .liJ{J,iii,i iHi, 1 ^^!! ■- . 'Hi m.irih 
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numberlt 3.Wh re the number of substituents is n t less than 2. th y maybe 

Th t rm *acyl" as used throughout this specification means, among oth rs. -CO-R. -CONH-R.^SO r R^ 
r-CO-ORwh rein R represents a hydrocarbon gr upwhlchmayb substituted. >:;. . f|:§f| 
The -hydrocarbon group which may b substituted' for R can be any of those groups m n«oned herein-; ^| 
5 bef « For example, formyl. acetyl, propionyl. butyryl. valeryl. acryloyl. proptoly. benzoyl rico^^a* 
nesulfonyl. ethanesulfonyl. benzen sulf „yl and t luenesulf nyl can be m ntlon das •4mg*f£? d 
The term "halogen" is typically used in this specification to mean fluonne. chlorine, bromine or Iodine. Flu- , 

,o gmupconsist^ 

C^alkylthiowhichmay be halogenated. hydroxy, amino. mono(C«)alkylamlno. di(^ 

Ct-A alkoxycarbonyl and acylamlno; and ' v 

Ar is preferably (i) a <± u aryl (most preferably, benzene) or (II) 5- or e-membered M^^W 
having 1 to 3 hetero-atoms selected from nitrogen, oxygen and sulfur, which m ^ be 8 ^«^^ ? 3 |g 
8 listing of halogen atom. C M alkyl which may be halogenated^Ci^ ^ 



f ' 5 substituents selected from the group consisting 



20 



25 



30 



alkoxywhichmaybehalogenated.C^al^ 



mono(C,.«)alkylamlno. di(C,^)alkylamino. carboxy. C 1j5 alkoxycarbonyl and C,^ acylamlno. v .^^jM 
The hydrocarbon group which may be substituted is preferably a C,^ alkyl. C M alkenyl. C„ alklnyl. ^ 
C^cvdoalkyl Qm« aryl or C^aralkyl group which may be substituted with 1 to3substttuentssele(todfrom|^ 

C M alkylthlo which may be halogenated. nitro. cyano. sulfo. hydroxy, amino. monotC^alkylamlno. «gM^||| 
kylamino. carboxy. C,^ alkoxycarbonyl and C w acylamlno; and ■'I- "r '■■ 

the nitrogen-containing heterocyclic group Is preferably ■ \^£jv£ ££M 

(i)a5-or^mbe re dn»rogen-conte^^ 

n trogen oxygen and sulfur, which may be substituted with 1 to 3 substituents selected from the Sroup^ 
consisting of halogen atom. C 1JS alkyl which may be halogenated. C« alkoxy which may be halogenated.^ 
C« alkylthio which may be halogenated. nitro. cyano. sulfo. hydroxy, amino. monofC^alkylamln 
di(C,_dalkylamino. carboxy. C M alkoxycarbonyl and C,. 7 acylamlno. V ' *3|f 

(ii) 



35 



40 



(chop, 




B 



wherein ring B may be substituted by two oxo groups and may be fused to one *M*tM*^ 
be substituted with 1 to 3 substituents selected from the groups consisting of halogen atom, C,.« Mf^ 
which may be halogenated. C 1j6 alkoxy which may be halogenated. C M alkylthlo which may b halogen^ 
ated. nitro. cyano. sulfo. hydroxy, amino. moncKC^alkylamlno. dKC^alkylamlno. carboxy. C,^^lkoxyp 
carbonyl and C,.r acylamlno, p represents an Integer of 4 to 7, • Vf^K* 
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wherein Z represents -0-, >CH-W or >N-W (W represents (a) hydrogen atom or (b) a C«. 14 aryl or C^g 
aralkyl group, which may be substituted with 1 to 3 substituents selected from the group consls «^£f 
logen atom. C,^ alkyl which may be halogenated, C„ alkoxy which may be halogenated. dkyl hlog 
which may be halogenated. nitro. cyano. sulfo. hydroxy, amino, mono(C^)alkylamlnol, dl(C^)alkylamlno^| 
carboxy, alkoxy-carbonyl and Ct_7 acylamlno. or 

(iv) • 
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^h-«in Hn« n re»r»sents <a> a benzene ring or (b) 5-or 6-membered heteroaromatlc group having ito 3 ; 

selected from the group consisting of halogen atom. C M alkyl which may be halogenated. C,^ alkoxy 

which may be halogenated. C M alkyithio which may be halogenated. nitro. cyano. sulfo. hydroxy, amino. 

monotC^alkylamino. difC^alkylamino. carboxy. C,.. alkoxy-carbonyl and C,_ 7 acylamino. ^.y. 
Y represents -CH r . -CO- or -CH(OH)-. . ; ; ■ J i • 

a and t each represents an Integer of 1 to 3. ■ ■ ' i 

Ar is also prefely a phenyl group wSlch may be substituted with 1 to 3 .substitute selected rorr .the $ 

greuVconsist^ 

C^alkylthio which may be halogenated. nitro. cyano. sulfo. hydroxy, amino. monofC, Jalkylamlno. dlWJ| 
kylamlno. carboxy. C^alkoxycnrbonyl and C,. 7 acylamino; v . D2r " an ^ n fe--%^r 

Other preferred embodiments are when: R' represents hydrogen atom and R 2 represents a C^.aralkyl . 
which may be substituted with 1 to 3 substituents selected from the group consisting of halogen atom. C^; : 
alkyl which may be halogenated. alkoxy which may be halogenated. C« alkyithio which may be halogen- , 
ated. nitro. cyano. sulfo. hydroxy, amino. mono(C^)alkylamino. di(C^)alkylamlno. carboxy. alkoxy-car- 
bonyl and Ci_7 acylamino; or 

R 1 and R 2 taken together with the adjacent nitrogen atom form 
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wherein ring D» represents a benzene ring which may be substituted with 1 to 3 substituents selected from.| 
the group consisting of halogen atom. C,., alkyl which may be halogenated. C M alkoxy which may be halo- ^ 
genated. C,^ alkyithio which may be halogenated. nitro. cyano. sulfo. hydroxy, amino. rnono^^alkylamlno^ 
di(C,.e)alkylamino. carboxy. C,.« altoxycarbonyJ and C,_ 7 acylamino. V represents. -CHr **fQ* |j| 
Also preferred are those compounds in which: :■■;{.. / ; !.V Mr 
represents a single bond and X represents -0-; or 

represents a single bond and X represents -NR**- ^4 S v r .|<-! : ' , 

in which R s » represents hydrogen atom or C M alkyl group; ■ l . : ; > ' l& 

Other preferred embodiments are when: ring A Is a benzene ring which may be substituted with 1 to 3_|| 
substituents selected from the group consisting of halogen atom. C M alkyl which may be halogenated. C,_,|| 
alkoxy which may be halogenatad. C« alkyithio which may be halogenated. hydroxy, amino. • j. ,^Ji vf 
monofC^alkylamino. di(C„)a!kylamino. carboxyl C,^ alkoxy-carbonyl. C,_ 7 acylamino and methvlenedloxy^ 
the hydrocarbon group which may be substituted is a C,^ alkyl. C M alkenyl. Cm alkinyl. C„ cycloalkyl. ^ 
C.,4 aryl or C 7 „ araikyl group which may be substituted with 1 to 3 substituents selected from the group con- A| 
sisting of halogen. C« alkyl which may be halogenated. C M alkoxy which may be halogenated, alkyithio :i M 
which may be halogenated. nitro. cyano. sulfo. hydroxy, amino. mono(CM)alkylamlno. di(C,.«)alkytamlno. car-.$S| 



boxy. C,., alkoxy-carbonyl. C,_ 7 acylamino. oxo. thioxo. phenyl, phenylamino. phenyloxy and methytenediox 



yph nyloxy; r • j A ^;-.' 

the nitrogen-containing heterocyclic group Is '* r "-<\ r - r '. a -* ^ 

(i)a5-or6-memberednttrc>gen<oM^ 
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nitrog n. oxygen and sulfur, which may be substitut d with 1 to 3 substituents sel ^J^^Q 
Sting oThat gen, c M alkyl which may b halog nated, C„ alkoxy which may ^ halo^e| 
C w alkylthi which may b halogenated. nitro. cyan . sulfo. hydroxy, amino. n™o(C,^Wam^ 
di(C,^)alkylanilno. carboxy. alk xycarbonyl and d. 7 acylamino, ' . ^£r: ^& 



00 



(CH t ) P| 



• m---* mi 



wherein ring B may be substituted by 1 or 2 oxo groups and may be fused to one benzene ring which ma| 
be sTstttuted witn 1 to 3 substituents selected from the groups consisting of halogen atom C« alkyl | 
irmay be ha.ogena,ed. C« alkoxy which may be ha.ogenated. C« alkylthlo which may be halogen- 
Tte!d nhro. Sano sulfo. hydroxy, amino. mono(C w )alkylamino. d.(C^a.ky.amlno. carboxy. Cfc. alkoxy^ 
carbonyl and C,. T acylamino. p represents an integer of 4 to 7. 

(iii) • : 41 




wherein Z represents -0-. >CH-Wor>N-W (W represents (a) hydrogen atom, (b) a Cuaryl °rC 7 -,.ar " ' 
arouo which may be substituted with 1 to 3 substituents selected from the W™^*** 0 ^ 
ZS'SSS- which may be halogenated. alkoxy whlch'may be halogenated. alkylthto whlch| 
maTbe ha.ogenated. nitro. cyano. sulfo. hydroxy, amino. monc^Wamlno. diMalkytam Jo car | 
boxy C« alkoxy-carbonyl and C,. 7 acylamino or (c) a heterocyclic group which may be substituted).^ 



(iv) 



(CH t )s 




.'fl 



wherein ring D represents (a) a benzene ring or (b) a 5- or ^«f> ered 

3 hetero-atoms selected from nitrogen, oxygen and sulfur, which may be substituted with 1 to 3 sutatti 
ents selected from the group consisting of halogen atom. C,., alkyl which may be halogenated. C« aft ) 
which may be halogenated. C lJ8 alkylthto which may be halogenated. nitro. cyano. sulfo. hydroxy, amino 
mono(C,.,)alkylamlno. di(C,.,)alkylamlno. carboxy. C,^ alkoxywrbonyl and C,^ acylamlno|, ; 

Y represents -CH r . -CO- or -CH(OH)-. ' •*.• kC%'- /r^-"'' 1 ^ 

s and teach represents an integer of 1 to 3, or 

(v) • ."'< C . 
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uj,**. C M alkylthlo which may b halogenated. nitro, ^J^^'i&M 
i^o(C 1 ja.k^ m ino\di(C^a.k yl amin . carboxy. C„ alk xycartK,ny1and C^a^ammo.Y||^ 

-CO-or-CH(OH)-. • • . "J- .^'0. '^"47 |^?£&fM 

These compounds and others according to the formula . y ■$00Omm 

■•■j* ..' ' f - .*>•." a. ' regsM&j--.. •. v* .7>£*r 

\r- .• . > 7-^.-.^ :^-rm 

Ar KCH 2 )m-N< R 




;CH 2 )n 



77§p?[ 



7'£? 



wherein all the symbols are as defined above or a salt thereof, may be produced by reacting a gburid bg? 
the formula •.afcV.v :■ 




(CH 2 )m-L 



wherein L represents a leaving group and the other symbols are as defined above, or a salt thereof, with ag 



25 compound of the formula 



hn<\ * 



wherein the symbols are as defined above, or a salt thereof. 
These compounds and others accorJing to the formula 



40 



^CH 2 )n B •" 



45 



50 



wherein all the symbols are as defined above, or a salt thereof, may be produced b y ^^^^^^"^^ 
of the formula ' ; v tt*%& 



^(iH 2 )n-N- 
8 s 



-V 7;>T« 



wherein all the symbols are as def ihed above, or a salt thereof, to cydlzatlon. ; ^ . . _ 
65 The term "alky! which may be halogenated" as used In this specification means any of C M alky! .-roups 
substituted by 1-3 halogen atoms ( .g. fluorine, chlorine, iodine, etc.) (for example/ methyl dMoMhyl/ d|| 
Sudmmethyl. trlchloromethyi. trifluoromethyl. ethyl. 2-bromoethyl. 22 ^rlfluoroethyl. peniafluoioethyl. pgA 



10 



Vf?:. 
•v.'-, 
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■ ..... 

pyt 3.3.3-trifluoropropyl. teopropyl. butyl. 4.4.4-trifluorobutyl. Isobutyl. sec-butyl, tert-butyl. pentyl. Isopentyl^ 
Sop^yt 5.5>Wfluoropentyl. hexyl. 6.6.6-trifluoroh xyl. etc.). Among others. C ? °P« 
ouhstitutod bv 1-3 halogen atoms <e.g.fluorin . chlorine, bromine, etc.) (for example, methyl. chloromethyl.f 

ooropyl bopropyl. butyl. 4.4.4-trifluorobutyl. isobutyl. secbutyl. tart-butyl, etc.) are preferable. .™ 

nnttenaiiv substituted bv 1-3 Halogen atoms' similar to those mentioned above, such as methoxy. dif uoro* 
l7oxy7ri« ■"■«* •sopropoxy.butoxy.^tr.f.uojobuto^ 

seo-butoxy. pWntyioxy. hexyloxy. etc. Among others. alkoxy groups optionally substttu d by, 
3^en atoms" similar to those mentioned above, such as methoxy. difluoromethoxy. trifluoromethoxy,| 
ILZ SI.SLroethoxy. propoxy. isopropoxy. butoxy. 4.4.4-trif.uorobutoxy. isobutoxy. secjaoxy. e| 

flre ^Sm^Wthk, w!,ich may be halogenated" is used In this specif ication to mean 
nmuos ootionally substituted by 1-3 'halogen atoms" similar to those mentioned above, such J» m****^ 

oeritylthio hexylthio. etc.. and preferably C,^ alkylthio groups optionally substituted by 1-3 halogen atorns^ 
ZttEwJ** above, such as methylthio. dlf.uoromethy.thio. trifluoromethylthlo, •*g?*S$ 

ovlthio isooroDvlthio. butylthlo. 4,4,4-trifluorobutylthio and so on. " ■ ( .h¥M, 

stituted bv 1-3 halogen atoms (e.g. fluorine, chlorine, bromine, etc.) - . ' ^ ' - ^ : 

"e % eterocySc group- of the term "heterocyclic group which may be substUuted" as "d*^^ 
this soLficattonlnclude a 5- to 11-membered aromatic or non-aromatic heterocyclic group containing 1. to 3^ 
£StoM from a nitrogen, sulfur and oxygen atom in addition to carbon atoms Such groups inj 
e,ude a SnTenyl. 3-thienyl. 2-pyridyl. 3-pyrldyl. 4-pyridyl. 2-furyl. 3-furyl. 2^i^;4^^.^^.d-; 

T^^Z^rnUi^. 3-pyrro.yl. 1*^^™^%^ 
M 4-thiazolyl. 5-thlazolyl. 3-isothiazolyl. 4-isothiazolyl. 3-isoxazolyl. 3-pyridazlnyl Jnjjfe 
L Vpmolid nyl. 2-pyridon-1-yl. 3-pyridk>n-1-yl. 1-imldazolldinyl. 2-lmidazolidinyl. 3-imidazoHdln*. plperidk 

S ^y..ipip^ 

1-isoindolyl. 2-isoindolyl. 1-indoly. 3-lndolyl. phthalimldo. 2-benzothiazolyl and 2.3.4.5-tetrahydro-(1H)-3-ber|^ 

Z3Z T P heStuent groups which n«y be possessed by the"heterocydic group-are similarto those m 

for the "hydrocarbon group which may be substituted". ¥i 
Thesubstituentgroupmaybepreseatlnanysubstitutablepositionontheheterocydicgroupandmaynum! 

ber 1 to 3. Where the number of substituents is at least 2. they may be the same or different p 
The term -nitrogen-containing heterocyclic group- is used throughout this specification to m an any of the 

following groups, among others. 

(I) 5- or 6-membered nitrogen-containing hetero-aromatlc groups having 1-3 hetero-atoms Mtectedfromi 



nitrogen, oxygen and sulfur in addition to carbon as ring members, such as 



-o -o 



and so on. 

(ii) 



(CH»)p t 



■ "'Si; 

m 



if 



wherein ring B may be substituted by 1 or 2 oxo groups and/or be fused to one benzene ring which max 
be substituted; p represents an integer of 4 to 7; the Tbenzene ring which may be substitaited mention 
just above is as defined hereinbefore. Among others, preferred are ■; ,.'>4-- 



10 



15 
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-erf 




- and so on. . \ ' • .. ' • '/> K " ^ ■ :. f ^';'v . ^ 

In the above formulae, G represents halogen (e.g. fluorine, chlorine, etc.), C%+ alkyl (e.g. metnyl^ethyl^ >f$M 
isopropyl, etc.), or C M alkoxy (e.g. methoxy, ethoxy, isopropoxy), etc., for Instance. 



20 



25 



In the above formula, 2 represents oxygen, >CH-W or >N-W, wherein W represents (a) hydrbgM/(b) a nS|| 
C«_ u aryl (e.g. phenyl) or Cy-ic aralkyl (e.g. benzyl) group which may be substituted or (c) hetero^lc? ^ 
group which may be substituted. The substituent groups which may be possessed by the "Ce-w aryl", "C^ jr'SP 
aralkyl" or "heterocyclic group" are similar to those mentioned for the "benzene ring which may be substl- 
tuted". 



Preferred are 
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and so on. 

In the above formulas, G is as defined hereinbefore, 
(iv) 



(CH 2 )j 



Vlpl 




wherein ring D represents an aromatic ring which may be substituted, Y represents -CH^ -CO? r'--fp 
-CH(OH)-, sand teach represents an integer of 1 to 3. ■ ..■> ^^J^'-NS'^fe'lt 

The "aromatic ring" for the ring D Is (a) a benzene ring or (b) 5- or 6-memberad heteroaromatic ring riav^ng^lfl 
1 to 3 hetero-atoms selected from nitrogen, oxygen and sulfur In addition to carbon as ring members, such as 
the following, among others. , -v - 



a. a. a. 
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■cf: <?(. pi... <Xi 




•J? villi 

SIS Wwm 




The substituent groups which may be possessed by the Aromatic ring- are similar to those menttoned^; 
the 'benzene ring which may be substituted". 'r 'r^t ; 

Preferably, • ' ; ;•. :\ ."v-^i . ; r. ; 




wherein ring D» represents a benzene ring which may be substituted; V represents *H» onCO-. among i«A 

ers, is used. -y.-.V'-> 

Astill more preferred example Is : - ; y J ^ 
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wherein G is as defined hereinbefore. - • V L v.™ 

In the following disclosure in this specification, (i) the halogen may for example be fluorine or chlorine;^! 
C,_« alkyt which may be halogenated may for example be methyl, ethyl, isopropyl or trifluoromethyl; (IH)t^ ? 
alkyl may for example be methyl, ethyl or Isopropyl; (iv) <;,_« alkoxy which may be halogenated may for xampk 
be methoxy, ethoxy, isopropoxy or trifluoromethoxy; (v) C,^ alkoxy may for example be methoxy, thoxy^r 
Isopropoxy; (vi) alkylthio which may be halogenated may for example be methylthlo. ethylthlo or teop^ 
pytthio; (vii) mono(C^)alkylamino may for example be methylamino or ethylamino; (viii) ^KCi^atkylamlnotna) 
for example be dlmethylamino or diethylamino; (ix) alkoxycarbonyl may for example be ^ me^hoxycartjonyl 
ethoxycarbonyl or Isopropoxycarbonyt; and (x) C,_ 7 acylamino may for 

or proptonyiamino. :-.-■■*• / ■■ V \ T*j f -^ / - ; " ^ v -^2}^^ ^ '^'^^4;^ 

In the above formula, ring A represents a benzene ring which may be substituted: ; Xk V*; : ?M3$% 
Preferred is a benzene ring which may be substituted by 1 to 3 substituent groups selected from haloger 
C M alkyl and C« alkoxy. among others; More preferred is an ^substituted benzene ring^ ^ rmm 
In the above formula, Ar represents an aromatic group which may be substituted. ■ -V;g " ^ ^ggg 
Preferred Is a phenyl group which may be substituted by 1 to 3 substituents selected from halogen atojt 
C w alkyl which may be substituted, C,_« alkoxy which may be halogenated, alkylthio which vnay.toj» 
logenated, nitro, cyano, sulfo, hydroxy, amino. monotCt-Jalkylamino, di(C,^alkylamlno, cwboxy, 
ycarbonyl and Ct-7 acylamino. "» • ; V •:: :<< " y , ^ v£ ; i 

Still mor preferred Is a phenyl group which may be substituted by one halogen a ^g c ™^ 
substituted phenyl group is preferred. 

Referring, further, to the above formula. R' and W Independently re P^5^|^ e ^g^^ 
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a hydrocarbon group which may be substituted; or R 1 and R 2 taken together with th adjacent nitrogen atom 
form a nftrog n-contalnlng heterocyclic group. \ " '■} ■• jp'ffi*'; 

Th preferred combination of R 1 and R 2 , where they do not form a ring, is as follows: R 1 is hydrogen and 
R2 is C/.io aralkyl ( .g. benzyl, phenethyt, tc.)'which may be substituted by 1 to 3 substituent groups s lected 
from am ng halogen, C,^ alkoxy which may be halogenated, C,-e alkoxy which may be halogehated, Ci% al- 
kylthto which may be hal genat d, nitro, cyano, suifo, hydroxy, amino, mono(Ci^)alkylamlno, dKC^alkyla^ 
mino, carboxy, C % + alkoxycarbonyl and Cf.y acylamino. •• . . • £?■ t£\ : : (^^^^|%^|^ 

The stitt more preferred combination is that R 1 is hydrogen and R 2 is C/.ie aralkyl (e.g. benzyl, phen thyi, 
etc.) which may be substituted by one substituent group selected from halogen, d+ alkyl, alkoxy and p 
C t _e alkcxycarbonyl. 

The preferred examples of the ring which may be formed by R 1 and R 2 taken together with the adjacent 
nitrogen atom are as follows. » ; ^ J 

/~~\ --h-U^M, 

— N Z v - ■ rm 



wherein Z represents oxygen, >CH-W or >N-W in whfch W represents (a) hydrogen or (b) a C^ u aryl ( 
phenyl) or C 7 _ 16 aralkyl (e.g. benzyl) group which may be substituted by 1 to 3 substituent groups selected || 
from halogen, C\+ alkyl which may be halogenated, alkoxy which may be halogehated, alkylthlo ||£ 
which may be halogenated, nitro, cyano, sulfo, hydroxy, amino, monofC^alkylarnino. di(C,^)alkylan^no,|j| 
carboxy, Ci^ alkoxycarbonyl and C u7 acylamino, or \ \ u 

(2) ' - v : ;. s >;yf%3 




wherein ring D represents (a) a benzene ring or (b) 5-or 6-membered heteroaromatic ring which may be -p 
substituted by 1 to 3 hetero-atoms selected from nitrogen, oxygen and sulfur in addition to carbon as ring c; 
members (e.g. thiophene, pyridine, etc.) which may be substituted by 1 to 3 substituent groups selected, ^ 
from halogen, alkyl which may be halogenated, C,^ alkoxy which may be halogenated, alkylthlo : 
which may be halogenated, nitro, cyano, sulfo, hydroxy, amino, monofC^alkylamino, dKC^alkylamino, -f 
carboxy, alkoxycarbonyl and C u7 acylamino, Y represents - CH r /-CO- or -CH(OH)- t s and t each^- 
represents an Integer of 1 to 3. ^ ; \ ;w-® y yfK >-*'f'l_ 

The more preferred examples are (1) ;.(.v | -'..*£;-;. v.;'; 



wherein W represents a C*_, 4 aryl (e.g. phenyl) or C7. 16 aralkyl (e.g. benzyl) group which may be substituted 
by 1 to 3 substituent groups selected from halogen, alkyl whfch may be halogenated, alkoxy which 
may be halogenated, C t -« alkylthio which may be halogenated, nitro, cyano, sulfo, hydroxy, amino, 
mono(C 1 _e)alkylamino, di(C,^)alkylamIno, carboxy, alkoxycarbonyl and C,^ acylamino, and > -;. %-v^ ; -- 

(2) . . • • • ' -v- ".^i--*-V-V^ ;: 



10 



15 



20 



23 



30 



wherein ring D- represents a benzene ring which may be substituted by 1 to 3 ^sWuent^oups sel cted ^ 
rroTamong halogen. C« alky, which may be haiogenated. C„ afcoxy which ^^^^^4 
kylthio which may be haiogenated. n.tro. cyano. sulfo. hydroxy, amino. ^^Iq^lno. dK^^ 
rnlno. carboxy, Ci_e alkoxycarbonyl and C1.7 acyiamlno. Y* represents * c Hr * 'P^'. ■. ; ; •"; ; ^t?|^ 
In the above formulae.m represents an integer of 1 to 6 and Is preferably s 3. ; . ; , - 

£r^ /. 

ITe^Hov^^ 

is preferably hydrogen or a C,-« alkyl group. \ A A ; ^ -.'V 

Preferably! in the above formula, ^represents a single 

It is also preferable that, in the above formulae. ™ represents a single bond and X represwt^ NR^ 
wherein R 3 " is hydrogen or C t .« alkyl. : -": :\>;-,^i'0^ jr" 

The preferred compounds of this invention are: ^- 
(1) compounds of the following formula . 




(CH,)m-rQl-l 



40 



-■■^ 
m 

wherein ring A represents a benzene ring which may be substituted by 1 to 3 substituen^roups selected* 
ZmZtoaln, C,' alkyl which may be haiogenated. C,., alkoxy which may be halc^enated^ alkylthi 
which may be hilgJated. hydroxy, amino. mono(C^a.ky.amino. di(C^alkylamino. carboxy. C^al-g 
koxycarbonyl and Clt acylamino, 

Ar^representsphenylwhichmaybesubstitutedby^ 
C,^ alkyl which may be haiogenated. C lJ9 alkoxy which may be haiogenated. C« alkylthlo which maybe| 
hTogenated. nitro. cyano sulfo. hydroxy, amino. mono(C„)alkylamlno. dl<C M )alkylamino. carboxy^ 

C,_e alkoxycarbonyl and C,. 7 acyiamlno. ; V . - 

WrepresentsaC^aryHe.g.phenyl^^^ 

p _.- ~ -ii,.j...u:^^«wK^h a trtnonotart r- .fllkOXV Which 



* — * ^ ■ -» 

^ " m represents an integer of 1 to 6, 

represents a single bond, . .H^i^^ ^ 

Stands for -O- or -NR*- wherein R* is hydrogen or alkyl. or a salt thereof. - _^ 

(2) Compounds of the formula : v ;^ 
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" .sr.- ■- : . tfi-V h 



wherein ring A represents a benzen ring which may be substituted by 1 to 3 substituent groups selected 
from hat gen. Cm alkyl which may b halogenated, Cm alkoxy which may b halogenated.C^atkylthlo 
which may be halog nated. hydroxy, amin . monofC^alkylamfno, di(C t ^)alkylamino ( carboxy. Cm al- 
koxycarb nyl and Ci_ 7 acylamino. f " } J . v ' 

Ar» represents phenyl which may be substituted by 1t 3 substituent groups s lected from halog n, 
Cm alkyl which may b haiogenated. Cm alk xy which may be halogenated, Cm ^ aikylthio which rray be^ 
halogenated, nitro. cyano, sulfo. hydroxy, amino, mono(C t ^)alky1amino, di(CM)atky1arnino ( -;fiirboxy^: 
Cm alkoxycarbonyi and C,. 7 acylamino, ' - v'"'^ 

ring D* represents a benzene ring which may be substituted by 1 to 3 substituent groups select d 
from halogen, Cm alkyl which may be halogenated, Cm alkoxy which may be halogenated, Cm alkylthio 
which may be halogenated, nitro, cyano. sulfo, hydroxy, amino, mono(CM)alkylamlno, di(CM)atkyjamlno, 
carboxy. Cm alkoxycarbonyi and C,. 7 acylamino, ' . :';'il^:r .-.v' •• 

Y« represents -CH r or -CO, ^ ';."; : "...V" ^" - H't^T^ - ^' V 

m represents an integer of 1 to6, • ^> 

represents a single bond, . >■ ■ 

X* stands for -O- or -NR 3 *- wherein R u is hydrogen or Cm alkyl, or a salt thereof. 
The following is a partial listing of preferred species of the compound of this invention. These compounds 
have excellent GnRH receptor antagonizing activity. i; r y 1 - 

, (1) N.N-Diphenyl-(3-[3-(4-phenylisochroman-4-yl)propyl]aminp)propionamide hydrochloride; ( 

(2) N-(2-Phenoxyethyl)-3-{3-(4-phenyiisochroman-4-yi)propylaminomethyl]benzamide hydrochloride; 

(3) 3.4-Dihydro-6J-dirr»thoxy-V-P-(4-phen 

dinej hydrochloride; C- 

(4) Methyl 3-[3-(4-phenylisochroman-4-yl)propylaminomethyl]benzoate hydrochloride; 

(5) 4-p^3-Methylbenzylamino)propylH-phenylisochroman hydrochloride; 

(6) 3,4-Dihydrc-1W3-(4-phenylisochroman-4-^)pro^ 
hydrochloride; ; '' 

(7) 3.4-Diriydro-6-methoxy-1M3-(4-phenyiisc<hroman^-(yl)prop 

peridine] hydrochloride; .V 

(8) 3.4-Dihydro-1^P-(4.phenylisochroman-4-ylte^ hy- 
drochloride; 

(9) 3,4.Dihydro-6.7-dimethoxy-1 -I3-(4-[f lu jrophenyl)isochroman-4-yl)propyl]spiro(naphthalene-2(1 H),2- 
ptperidine] hydrochloride; 

(10) 4-[3-(1 .2.3.4-Tetrahydronaphthalen-1-yl)amino propylJ-4-phenylisochroman hydrochloride; 

(11) 3.4-Dihydro-1H3-(Mpheny1k°chroma hydro- 
chloride 

(12) 4-(3-Phenethyiaminopropyi)-4-P nen y , ' socnroman hydrochloride; 

(13) 3,4-Dihydra-6-methoxy-r-[3-(4-phenylisochroman-4-yl)propyi]spiro[naphthalene-2(1H 
dine] hydrochloride; and 

(14) 3,4-Dihydro-6,7-dimethoxy-1 *-[4-(4-phenylisochroman-4-yl)butyl]spiro[haphthalene-2(1 H).2-piperi- 
dine] hydrochloride. 

Furthermore, the following is a partial listing of the preferred compounds, which have excellent calcium 
antagonizing or monoamine-uptake inhibiting activities of this invention. 

(1) 3,4-Dihydro-V-I3-(4-phenylisochroman-4-yl)propyl]spiro[naphthalene-2(1 H),2'-piperidine] hydrochlor- 
ide. • , % -^^iU 

(2) 3,4-Dihydro-1 , -[2-(4-phenyIisochroman-4-yl)ethyl]splro[naphthalene-2(1 H^-plperidine] hydrochlor- 
ide, ■ • . . ' >».'^;;j^?r -'^il 

(3) 4-[2-(4-Benzylpiperazin-1-yl)ethyl]-4-phenyllsochroman dihydrochloride, i; ?<} : ' ^S^]^<- ^:'X 

(4) 4-{3-[4-(p-Ruorophenyl)plperazirHl-yl]propyl}-4-phenylisochroman dihydrochloride, l j£ ;'y;/t ;: : 

(5) 4-[3-Benzylamino)propyl]-4-phenylisochroman hydrochloride, ;"<>., '"" J ^ : : \ 

(6) 3,4-Dihydrc~6-methoxy-1^3-(4-phenytisochroman-^ 

hydrochloride, J ■^.-.f - . . ' 

(7) 4-P-(4-Phenylpiperidino)propyl]-4-phenylisochroman hydrochloride, 
(fl) 4-p-((J-Phenethylamino)propyl]-4-phenyiisochroman hydrochloride, 

(9) 4-P-(o-Ruorobenzylamino)propyl]-4-phenylisochroman hydrochloride, . ! 

(10) 4-[3-(o-Chlorobenzy)amino)propyi]-4-phenytlsochroman hydrochloride, ^ ^ : 

(11) 4-[3-(3,4-Dim thoxyphenethylamino)propylJ-4-phenyllsochroman hydrochloride, ; ?.. r ^ : ^ 

(12) 4-[3-(2-Picolylamino)propyl]-4-ph nylisochroman dihydrochloride, " ■ ■ 



W 1 
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(13) 4-[3-(1-Hexamethyleneimino)propyl}-4-ph nylisochroman hydrochloric! , 

(14) 4-(p-Chl rophenyl)-3,4-dihydn>4-p-(4-ph nylpiperazin-1-yl)propyl]is quinoline trihydrochl ride, \ ■ J§g 

(15) 3,4-Dihydro-4-ph nyl-4-[3-(4-phenylpiperazin-1-yl)propyl]is qufnolin dihydrochloride, , :r 

(16) 4-[3-(N-B nzy!-N-methy1)aminopropyl]-3 ( 4-dihydro-4-phenylisoquinoline dihydrochloride; V '." 

(17) 4-{3-[4-(p-Fluoroph nyl)piperazin-l-ylJpropyl}-1 ( 2,3,4-tetrahydro-4-phenyl-isoquinolin ^dihydro- 
chloride, . / '- v ; "'<; ^;/.* : \...<V. 

(18) 4-[3-(N-Benzyl-N-methyl)aminopropy^ ^hydrochloride^ K; 

(19) 1,2.3 l 4-Tetrahydro^phenyl-4-[3-(4-phenylpiperazin-1-yl)propyl]-1 ( 2 ( 3 f 4-tetrahydrols tri- ^ 
hydrochloride, - . ■/> ' i'.'- V; c v;.-. 

(20) 1,2 t 3,4-Tetrahydro-2-methyl-4-phenyl^43-(4-phenylpiperazin-1-yl)propyl]isoquinoline trihydrochlbr-^ 

(21) 1,2,3,4-Tetrahydro-4-{2-[4-(p-fluorophenyl)pip^ 

phenylisoqulnoline, ^;>; 

(22) 4-(p-Chlorophenyl)-2-methyl-4.[3-(4-phenylpiperidino)propyl]-1 ,2,3,4-tetrahydrbteoqulnolihe : dihy- J i 
drochloride, and ^" A ■. . ■ ri',^; 

(23) 4-P-(N-Benzyl-N-methylamino)propyl}-4-phenyl-2-phen line : 
hydrochloride. v? : =. 

The preferred salts of compound (I) of this invention include medicinally acceptable acid addition salts: 
Among such salts are salts with inorganic acids, such as hydrochloride, hydrobromide, hydroiodkJ , sulfate, v 
phosphate, etc., and salts with organic acids, such as acetate, oxalate, succinate, ascorbate, rnaleate, lactate, } 
citrate, tartrate, methanesulfonate, benzoate and so on. . 

Among species of the compound of this invention are optically active compounds and, of cours , the re^f 
spective isomers available on optical resolution fall within the scope of this invention. , V£.;% i( ^ 

Such optical isomers can be obtained by the per se known technology, e.g. by using an optically active 
synthetic intermediate or subjecting the final racemic compound to optical resolution in the conventional man-- 
ner. -■; •" ;'v ■ ■" 4p&* 

The technology that can be used for the optical resolution includes a method which comprises preparing' 
a salt with an optically active acid and separating the salt by fractional recrystallization; a method which com- 
prises subjecting the racemic compound or salt to chromatography using a optically active column (chlral col- 
umn), for example ENANTIO-OVM (Toso), and eluting the desired isomer with a solvent or solvents s lected \ 
from among water, various buffer solutions (e.g. phosphate buffer), and organic solvents such as alcoholic 'S 
solvents (e.g. methanol, ethanol, etc.), nitrile sc vents (e.g. acetonitrile), hexane, ethyl ether, etc.; and a rrieth- :ffl 
od which comprises causing the racemic mixture to condense with an optically active organic acid, for xample ' !f| 
MPTA [a-methoxy-a-(trif luoro methyl)phenylacetic acid] or menthoxyacetic acid by a conventional t chnique . ^ 
such as the acid chloride process to provide a mixture of diastereomers of the amide, fractionating it by a frac- 
tional purification technique such as fractional recrystallization or silica gel chromatography, and subjecting f§ 
it to acid or basic hydrolysis. ; ll^ 

While the compound (I) or salt of this invention can be produced by various alternative processes, the proc- \f I? 
esses described hereinafter can be mentioned as typical examples. M 

The compound (I) of this invention, where it is a free compound, can be converted to a salt by a conventional J| r 
technique and, where it is a salt, can be converted to the free compound by a conventional technique. The | " 
compound (I) or salt thus produced can be isolated and purified by known procedures such as solvent xtrac- ;;i > 
tion, pH adjustment, redistribution, crystallization, recrystallization and chromatography. Where the compound I 
(I) or salt Is optically active, the isomers can be fractionally isolated by the optical resolution techniques de^jf 9 
scribed hereinbefore. . ,y :; . 4 - : 

The "leaving group" for Lis a functional group which is easily displaced by chemical reaction, thus i Including^ 
but being not limited to halogen, methanesulfonyloxy, p-toluenesulfonylfaxy, benzenesulfonyloxy andTrifluw-^S 
omethanesulfonyloxy. ' - j:'i$0$?&-'^M 

The specific solvents that can be used for the above reactions are as follows! 1 ' ^ ; vf : : ^ffV 

The "ether solvent" includes tetrahydrofuran, ethyl ether, dioxane, isopropyl ether, t2-dirnethbxye ? thane 
and so on; \ 

The "haiogenated hydrocarbon solvent" includes dichloromethane, 1 ,2-dlch!oroethane, chloroform, carbon 
tetrachloride and so on. , v ;. 

The "aromatic hydrocarbon solvent" includes benzene, toluene, xylene and so on. " s ^ 

The "alcoholic solvent" Includes methanol, ethanol, Isopropyl alcohol, tert-butanol. ethylene glycol, sec- 
butanol and so on. • ; 



"I 
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<Product ion process 1> Synth sis of an isochroman-f rm derivative 

The compound (I) wherein X is an oxygen at m can b synth siz d by th following process. 

[Step1]Synth sis of diol derivative (5) (cf. the f I w chart of the production process 1 her inafter) 

A substituted phenytacetonitril derivative (1 ) is reacted with an acrylic ester (e.g. methyl acrylate or ethyi 
acrylate)or t , 

L-(CH2) m . ,-coj-j ■ -"V-; ; ; : -^' '^'l W 

wherein Lrepresents a leaving group; J represents lower (C t ^) alkyl, such'as methyl or ethyl, in an inert s Iv nt 
or mixed solvent, e.g. an ether solvent, N.N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), acetoni- 
trile, an alcoholic solvent and/or an aromatic hydrocarbon solvent in the presence of a base at -20°C to 120°C 
for 5 minutes to 18 hours to provide an ester derivative (2). t ^ ;\ 

The base that can be used includes strong bases such as sodium hydroxide, potassium t-butoxide; lithium 
diisopropyiamide, etc., inorganic bases such as alkali metal or alkaline earch metal hydroxides, carbonat s or 
bicarbonates, e.g. sodium hydroxide, potassium carbonate, etc., and organic bases such as triethylamine, DBU 
(1,8-diazabicycIo[5,4,0}-7-undecene) and so on. ' Vfk^----^ 

Particularly in the reaction with an acrylic ester, the objective derivative can be produced by conducting 
ihe reaction with 1 to 5 equivalents of the acrylic ester in an alcohol, e.g. ethanol, in the presence of a catalyst 
amount to 5 equivalents of DBU under heating at 40°C to 100°C and stirring for 1 to 3 hours. ''<f>rM 

Where a bromoacetic ester is used, the objective derivative can be produced by conducting the reartlon 
in an ether solvent, e.g. tetrahydrof uran (THF) in the presence of 1 to 3 equivalents of a strong base, e.g. so- 
dium hydride, at 0°C to 20°C for 5 minutes to 20 hours. ■ . 

The ester derivative (2) can be converted to the diol compound by a combination of reduction' cmd'acid 
hydrolysis. Thus, using not less than 3 equivalents of a metal hydride (e.g. lithium aluminum hydride; diisobu- 
tyrlaluminum hydride, diborane, etc.) in a solvent, such as an ether solvent (e.g. THF, ethyl ether, etc.) or an 
aromatic hydrocarbon solvent (e.g. toluene), the ester residue is reduced to hydroxymethyl and, at the same" 
time, the cyano group is reduced to iminoaicohol (3). When lithium aluminum hydride, for instance, is empl y d, 
the reaction temperature is preferably 0°C to 20°C and the reaction time 0.5 to 2 hours. ^ : ; 

The resulting iminoaicohol (3) is subjected, without purification, to acid hydrolysis and further to reduction, 
whereby it is converted to the diol (5). The acid hydrolysis of iminoaicohol (3) can be accomplished by heating 
and stirring the imminoalcohol in a solvent mixtur > of water and either an inorganic acid, e.g. hydrochloric acid, 
sulfuric acid or the like, or an organic acid such as acetic acid, trif luoroacetic acid or the like at 20°C to 100°C 
for 30 minutes to 25 hours. Preferably. (3) is treated in 2N-hydrochloric acid under heating at 50«C and stirrind 
for 5 to 24 hours. ... . . : , " 

The reduction reaction mentioned above can be the ordinary reduction reaction using a metal hydride 
which is preferably lithium aluminum hydride or sodium borohydride. In the case of lithium aluminum hydride, 
the reaction is carried out in an ether solvent at 0°C to 30°C for 30 minutes to 2 hours. 

On the other hand, the diol compound can also be obtained with ease by reducing the y-butyrolactone com- : 
pound (6) with, for example, a metal hydride. This reduction can be accomplished by the technique described 
in detail by Richard C. Larock's Comprehensive Organic Transformation. 

Taking a.o>diphenyf-Hactone (m«2) as an example, the corresponding diol compound (5) can be obtained' 
tn good yield by treating the lactone with 2 to 10 equivalents of lithium aluminum hydride in an ether solvent 
(e.g. THF, ethyl ether) at -20*C to 50 °C for 0.5 to 5 hours. v V ; 

[Step 2] Construction of the isochroman nucleus 

Cydizatlon of the did (5) can be achieved by using formalin or a forrnaidehyde polymer, e.gi parato&i-: 
dehyde. In the presence of an organic acid. e.g. trifluoroacetlc acid or methanesulfonic acid, or ah Inorganic *i 
acid. e.g. sulfuric acid, optionally In an Inert solvent such as a halogenated hydrocarbon solvent (e.g/dlchloro^ 
methane, dlchloroethane. etc.) and conducting the reaction at 10°C to 100°C for 10 minutes to 18 hours. Th 
formaldehyde polymer may be used in excess and is preferably used In a proportion of 1 to 10 equivalents. 



ULl . Mli h ii ml mil 
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[Step 3] Introduction of 
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an alcoholic solvent) at 10°C to 100'C for 1 to 24 hours 

-onducted smoothly in tl._ r _ -.i. 

bonate.oranorganicamine.e.g.t ri ethy^ 
amines, the base is preferably used in a proportion of 2 to 4 equivalents. 



25 alents and this reaction can be conducted smoothly in the presence of an inorganic base. ^I***^ 
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<Production process 2> Syntrtesis of an Isoquinolineform derivative : y 

The compound In which X represents ,-NR 3 - or a nitrogen atom can be synthesized by the following PfooJ^ 



ess. .;. ... '^4^1.14,. 

[Step 4] Synthesis of aminoalcohol (10) ■;■*;•■: '"^j: 

The aminoalcohol (10) can be obtained by subjecting the cyano ester (2) obtained In the cours of Step 
to direct reduction or the iminoalcohol (3) to reduction reaction. * v , ; ^ 

In the process for direct reduction of cyano ester (2), the cyaho ester derivative (2) is treated with not less! 
than 4 equivalents of a metal hydride (e.g. lithium aluminum hydride, dlisobutylalumirium hydride, diborane, || 
sodium borohydride, etc.), optionally in the presence of aluminum chloride, cobalt chloride or th lik , in arm ** 
ether solvent (e.g. THF, ethyl ether, etc.) or an aromatic hydrocarbon solvent (e.g. toluene). When lithium alu^ 
minum hydride (4 to 10 equivalents) is used, the reaction temperature is preferably 20°C to 80°C and the re^| 
action time is preferably 0.5 to 12 hours. 

The same reaction conditions can be applied to the reduction of iminoalcohol (10). ; v I 



[Step 5] Formyiation of the amino group and introduction of 
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The amino group of the aminoalcohol (1 0) is selectively formylated by treating (1 0) with a formic actd-loweij 
fatty acid anhydride system and subsequent basification to obtain compound (11). This formyiation reactionf$ 
proceeds easily as the starting compound (10) is dissolved in an excess (3 to 10 equivalents) of formic acid|| 
and 1 to 1 .5 equivalents of a fatty acid anhydride and stirred at 0°C to 30°C for 1 to 24 hours. In the subsequent | 
basification step, the product is dissolved in an alcoholic solvent and stirred together with, for exampl , an alkali ^ 
metal or alkaline earth metal hydroxide (1 to 5 equivalents) at 0°C to 40°C for 30 minutes to 5 hours. This pro-|| 
cedure gives the formamide (11). 

The conversion of hydroxy!! to a leaving group and the introduction of 



can be carried out as described in Step 3. 
[Step 6] Formation of the lnsoquinolene ring 



Formation of the Isoqulnoline ring can be accompolished by acid catalysis reaction. While a vari ty of acid | 
catalysts can be used, polyphosphoric acid is particularly preferred. , , 

Thus, the formamide (1 3) and an excess (5 to 1 00 equivalents) of polyphosphoric acid are heated togetherj 
at 100°C to 200°C with stiniing for 1 to 5 hours, whereby the dihydrolsoquinoline compound (14) Is obtained;| 

The conversion to the tetrahydroisoquinoline compound (15) can be achieved by the perse known reduc*^ 
tion reaction (e.g. the process using a metal hydride or the catalytic reduction using a metal catalyst). < 

The reducti n reaction using a metal hydride can be achieved by stirring the starting compound togetherj 
with lithium aluminum hydride, sodium borohydride, dlborane, lithium borohydride or the like (1 - 1C equfva*^ 
lents) in an alcoholic solvent or an ether solvent at -20°C to 40°C for 5 minutes to 5 hours. /.. 
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"-V 

Wh re a catalytic reduction process using a metal catalyst is adopted, the reduction can be conducted us^f 

like In an alconolic s Iventor 



ing Ran y nickel, platinum xide, palladium metal, palladium-on-carbon or th 
an th r solvent at 10°C to 100°C and a hydrogen pressure of not less than 1 atm sphere for 1 1 18 hours 
The preferred hydrogen pressure is 1 to 10 atmospheres. . . A x % M 



[Step 71 " ^ 

Introduction of substituent group R 3 to the ring nitrogen atom of tetrahydrolsoquinoline derivative (1 5) carf 
be achieved by the per se known methods. '"V ; \\L 

The introduction of an alkyl group, for instance, can be achieved by using an alkyl halide or by r ductiv" 
alkylation using an alkylaldehyde. . : - ' ^r- \ 

Taking reductive alkylation as an example, the reaction can be accomplished by using an excess (1 to 10| 
equivalents) of formalin or an alkylaldehyde (1 to 10 equivalents) In an alcoholic solvent In the presence off 
Raney nickel, platinum oxide, palladium metal, palladium-on-carbon or the like at 10°C to 1 00°C and a hydrtfp 
gen pressure of not less than 1 atmosphere for 1 to 18 hours. The preferred range of hydrogen pressure Is 1 
to 10 atmospheres. •• . V ■ 

Referring to the reaction with an alkyl halide, the alkyl compound can be synthesized using an alkali metal^ 
or alkaline earth metal hydroxide, carbonate or bicarbonate (e.g. potassium carbonate, sodium carbonate, so|v- 
dium hydroxide, potassium hydroxide, etc.) or a strong base (e.g. sodium hydride, lithium hydride, etc.) In acet-||| 
onitrile, DMF and/or an ether solvent at a temperature of 10 to.100°C for 1 to 100 hours. ; : ^v*#v 4- 

In the case of acylation orcarbamoylation, the reaction with the corresponding Isocyanate or acyl chlorid || 
is conducted in a halogenated hydrocarbon solvent (e.g. dichlomethane, dichloroethane, chloroform, etc.) at|a 
a reaction temperature of -20°C to 50°C for 5 minutes to 24 hours. This reaction may be conducted In the prea^f 
ence of an organic base, e.g. triethylamlne, or an inorganic base, e.g. an alkali metal or alkaline earth 'metal| 
hydroxide, carbonate or bicarbonate (e.g. potassium carbonate, sodium carbonate, sodium hydroxide, potafrjf ' 
sium hydroxide, etc.) (a catalyst amount to 10 equivalents). X . \ % 

For the functional transformation or modification of J 



various per se known reactions such as oxidation, reduction, alkylation and acylation can be carried 
bination to provide other derivatives. <v 
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Hveia^„dlH« 9 ^hT " d !f ,t8 f ° r ,he ° bJeCt,Ve COmpound <•> of this lnve "«°" canber 
S * f, d by kn0Wn P rocedures such as solvent extraction. pH adjustment, redistribution salt- SEW 

re r y8tal " 2a,i0n and cnromato ^Phy but each reaction mixture e^SECS^ 
spondmg compound or salt may be directly submitted to the next reaction step ^T*™*?? 4 *** 

«i»r«n« 7? reaCti ° nS accordin 9 to the ,nvBnt ">n and the respective reactions for.synthesizina th 

«™ *Zl n T 3,6 ~ mpou ? ds - where any of such COmpounds has an «** -taSEESJi 

ESS? T PS ^ 1,6 PreV, ° USly Pr ° teCted W " h an appropriate protective group that to commonly uS 

XcrsC^ 

r II! l, pro, f C,iv ! / ° roup that can used for P rote <*'on of ^e amino group Includes but is not limited' to 
ycaroonyl eto.), benzoyl, C,.,,, arakyi-carbonyl (e.g. benzylcarbonyl etc.). trityl. phthaloyl and N N-dimethv 

C ^kTr„ rt mJ h ? P , , K hat Ca " b8 US6d f0r protection <* ,he hvdrox y f ""=«on includes but Is not limited W 

trSZZ^f**"" 1 "**- iS0Pr0Py, • bU,yl ' phen * Cm."— i? (e* 
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8 ^IC^ « wlngref renceexampl s and examples m ansth rangej 

of 0-30°C. The meanings of th vari us symbols used are as follows. v ^ / ^ 

s . : singlet ". , * .•;'.'/" ( • y- ; ^;'*t> <-f^M^ 

d : doublet /: v ;t ^^V/A "■ 

t : triplet •/: . \>' l r$sh. ;K ; ; | 

q : quartet ."' • ^'^^K:' *c 

m ' :multiplet ' / - : |;;VM'' o*| 

br : broad \ [^J. ( / 

j : coupling constant 

Hz :Herz 
CDCI 3 : deuterochloroform 
THF : tetrahydrof uran 
DMF : N.N-dimethylformamlde 
DMSO : dimethyl sulfoxide 

iH-NMR : proton nuclear magnetic resonance spectrum 



(NMR spectra was measured by the free form.) 
Reference Example 1-1 




n -.h dhrino at 5-10«C After completion of porttonwiae addition, the mixture was further sUrredg 
mfx 2) ™e extract was washed with water, dried over anhydrous sodium sulfate and ~ncent«tedto pravjg 



' "KjS corroding mandelonitrile derivative and chlorobenzene. the following compounds 1-2 arg 
1-3 were respectively synthesized in otherwise the same manner as Reference Example 1-1. _ ^ ^ :^ 



Compound 1-2: 

2-(p-Chlorophenyl)-2-phenylacetonl , ..ile 

Compound 1-3: 

The stmrturaTfo2£ and NMR spectra of the above compounds are i shown InTabgj 
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Reference Example 2-1 

Ethyl 3-cyano-3.3-dipheriytproplonate i ' 

To a eolutfon of dipnenytaoetonftrife (1 g) in tetrahydrofuran (10 ml) was added 60% sodium hydride (6^ 
g) portionwiae under ice-cooling and etirring. After completion of portionwise addition, the mixture was ft-**^ 
stirred for 15 minutes. Then, ethyl bromc acetate (0.69 ml) was added dropwise and the mixture was ft 
stirred for 30 minutes. The reaction mixture was then diluted with water and the organic layer was extr 
with ethyl acetate. The extract was washed with water, dried over anhydrous sodium sulfate and concent 
to dryness. The residue was purified by silica gel chromatography (hexane/ethyt acetate) to provide the 1 
compound (1.2 g) as colorless powder. : ,^ ; ; 



Reference Example 2-2 ■. 

-'f.'-.i ?^ : |ff 

Ethyl 4-cyano-4,4-diphenylbutyrate ;.- 
To an ethandic solution (100 ml) of diphenytacetonitrile (28 g) were added DBU (6 ml) and thyi acryla^ 
(30 ml) and the mixture was heated and stirred at 80°C for 16 hours. After cooling. 200 ml of 2N-hydrochliwftc| 
acid was added to the reaction mixture, which was then extracted with isopropyt ether. The organic layer waef 
washed with water, dried (anhydrous magnesium sulfate) and concentrated under reduced pressure. The re|| 
45 suiting crude crystals were recrystallized from hexane/isopropyl ether to provide ethyl 4-cyanoi-4,4-dipheny^ 
butyrate (34 g). ■ -*".v - ■ -^^i" "•iA^^w 

In the same manner as above, the reference compounds 2-3-6 were synthesized. "v^3^^? !,; \^^ 

- : • • - ; Wv:iff 

. Compound 2-3: \ -. ;,■ •./ : * ■;; • < -^|fp 

• '■ ■ ' : 

Ethyl 4-cyano-4-(p-fluorophenyi]-4-phenylbutyrate 
Compound 2-4: 

« Ethyl 4-cyano-4-(p-ch1orophenyl)-4-phenylbutyrate , ; ; 
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Re* renc Example 3-1 



2 2-Diphenyl-1.4-butan diol • ■■' .- : \y-^ ■•*.■} : 't;t^-: : ^^ 

In anhydrous THF (80 ml) was dissolved a.a-diphenyt- ybutyrolactone (7 g) followed by addition of lithium 
aluminum hydride (1 g) with ice-cooling, and th mixture was stirred under the sm.oondl^teShoun.^ 
Then, underscoring, a saturated aqueous solution of RocheMe salt was added dmpwis. to precipe* the* 
aZTandomerir^anicma^^^ 

reduced pressure. The residue was recrystallized from Isopropyl etherto provide ^dip^nvl-l^butonedlolj 

(7g). ' ' '•' s' ■' v ':f' : iT'^ 



Reference Exan:;le 3-2 



In THF(120ml) was dissolved ethyl 4^^ 
tionwtee to a suspension of lithium aluminum hydride (4.2 g) in THF (200 ml) with >»^ n ^£% 
stiTd under Ice-cooling for 2 hours, at the end of which time 2N-hydrochloric *pn^*Z2£% 



Zn=^=n^ 
mixture and the organic layer was separated, stirred and concentrated under 

was dissolved in THF (200 ml) followed by addition of lithium aluminum hydride (4 g) with tee-cooling. Jhernb^, 
™re was stirred under the same conditions for 2 hours, after which a saturated < R^jf 

salt was added to the reaction mixture under ice-cooling to precipitate the aluminum and other inorganicmatter. 
The supernatant was taken by decantation. dried and concentrated under ™duced^ss^ Th resMue was. 
recrystallized from Isopropyl ether/ethyl acetate to provide 2-dlphenyM,5-pentanedlol (20.5 8>-'» J» 
In the same manner as Reference Example 3-2. the following compounds 3-3 ~ 6 were synthesized. 



Compound 3-3: 



m -fll 



2-(p-Fluoropheny1)-2-pheny1-1 i 5-pentanediol 

30 Compound 3-4: 

2-(p-Chlorophenyl)-2-phenyl-1,5-pen , .anediol 

Compound 3-5: 

2.2-Bis(p-chlorophenyl)-1,5-pentanediol 

Compound 3-6: 

40 




2.2-Diphenyl-1,6-hexanedioI • l"--:'^ 

The structural formulas, physical properties and NMR spectra of the above compounds are shorn in jawe 
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R ference Example 4-1 

• * " ; ; ' ' v ;' ■ r^si 

4-(2-Hydroxyethyl)-4-phenylis chroman . ^; ; ^ 5^ 

Intriflu roac tic acid (50 ml) was dissofv d2 t 2-diph nyl-1,4-butanedi I (5 g) foil wed by addltton of par? 
aformaldehyde (1.7 g) and the mixture was heated and stirred at 50°C for 2 hours. Th reaction mixture waa| 
th n concentrated under reduced pressur andth reskJu was diss Ived In ethyl acetat t washed with satii 
rated aqueous sodium hydrogen carbonate solution and concentrated under reduced pressure- The residue! 
was dissolved in ethanol (100 ml) followed by addition of sodium hydroxide (4 g) and water (50 ml) and the| 
mixture was stirred at room temperature for 1 hour. After concentration under reduced pressure'the residue! 
was dissolved in ethyl acetate, washed with water, dried and concentrated under reduced pressure': The residue! 
was purified by silica get column chromatography using isopropyt ether/ethyl acetate as the eluent to provide! 
4-(2-hydroxyethyl>-4-phenylisochroman (4.5 g). - ' ^^-M^ '^^A- 

In the same manner as Reference Example 4-1, the following Reference Example Compounds 4-2 ~f6Jp 
were synthesized. 

Compound 4-2: 



25 



4-(3-Hydroxypropyl)-4-phenylisochroman 



20 Compound 4-3: 



4-(p-Fluorophenyl)-4-(3-hydroxypropyl)isochroman 



Compound 4-4: 



4-(p-Chlorophenyl)-4-(3-hydroxypropyl)isochroman 



30 



Compound 4-5: 



7-Chlc<t>-^(p-chlorophenyl)-4-(3-hydroxypropyl)isochroman 



40 



Compound 4-6: 



4-(4-Hydroxybutyl)-4-phenylisochroman ~ ' -t§>m 

35 The structural formulas, physical properties and NMR spectra of the respective compounds are shown inf 
Table 4. ^ 
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Referenc Example 5-1 




10 



15 



4-(2-lod ethyi)-4-P hen y |l80chroman -r. 

In dtehloromethane (20 ml) was dissolved 4-(2-hydroxyethyl)-4-phenyllsochroman (1 gj, followed by ad* 
drtiqn of tosyl chloride (0.85 g) and triethylamine (1 .5 ml) with ice-cooling. The mixture was stirred at room tenvj 
perature for 2 hours, aft r which 2N-hydrochloric acid was added and the mixture was xtracted with tsopropyJ 
ether. The organic layer was washed with water, dried and concentrated under reduced pressure. Th residue^ 
was dissolved in acetone (50 ml) and after addition of sodium Iodide (2 g) the solution was heated and stirred; 
at 50°C for 24 hours. After cooling, the reaction mixture was diluted with water and extracted with teopropyl 
ether and the organic layer was washed with water, dried and concentrated under reduced pressure. Th re- 
sidue was applied to a silica gel column and eluted with Isopropyl ether to provide 4-(2-iodoethyi)-4-phenylP 
sochroman as oil. . ./ " ' ■ 

In the same manner as Reference Example 5-1, the following Reference Example Compounds 5-2 - 6|| 
were synthesized. • y^y- 



t Compound 5-2: 

4-(3-lodopropyl)-4-phenyllsochroman 
20 Compound 5-3: 

4*(p-Ruorophenyl)-4-(3-lodopropyl)isochroman 
Compound 5-4: 

4-(p-Chlorophenyl)-4-(3-lodopropyl)isochroman 
Compound 5-5: 

7-Chloro-4-(p-chlorbphenyt)-4-(3-iodopropyl)isochroman 
Compound 5-6: 



25 



30 



4-(4-lodobutyl)-4-phenyiisochroman >^ 
35 The structural formulas, physical properties and NMR spectra of the respective compounds ar shown in v 
Tables. y , /2# 
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Refer nee Example 6-1 

1-Bonz yl-2-(2-phenyIethyl)-2-pIperidinecarbonitrile 
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To 200 ml of tetrahydrofuran containing 140 mmol rithlum dilsopropylamlde was added 15 ! | on 
zoyt-2-piperldinecarbonitrile at -78'C. The mixture was stirred for 30 minutes, after which 100 ml of tetrahy- 
dmfuran containing 33.2 g of phenethyl Iodide was added dropwlse at -78X. After completion of dror^b_ad| 
dition. the temperature of the reaction mixture was graduafly Increased to OX Then ™* ™ a ^ a £ 
the organic layer was separated. The aqueous layer was further extradedwlm ethyl 
ganteiayer was dried over anhydrous magnesium sulfate and Altered and the solvent 
The residue was purified by silica get column chromatography using ethyl acetete-hexane (1:2) as the eluent. 
The solution containing the desired compound was distilled under reduced pressure and th« .resulting solldj 
was recrystallized from ethyl acetate-hexane to provide 17.3 g of colorless crystals, rap. 65-67 ? ; 
^SSSpnu &m 1.52-2.00 (4H. m). 2.19 (2H. t. J=6Hz). 2.37-2.98 (4H. m). 3.29-3.57 (2H.n^. 7.1 3-7.56 

(10H.m) 



20 


Elemental analysis for C^H^ 


N 2 0 






Calcd. 


C 79.21; 


H 6.96; 


N8.80 




Found 


C 79.13; 


H 6.89; 


N8.64 



In the same manner as Reference Example 6-1 , the following compounds were synthesized. 

Reference Example 6-2 

1-Beruoyi-2-P-(3-methO)cyphenyl)ethylh2-plperidine<»rbonitrile 

Reference Example 6-3 1^ 
1-Benzoyl-2-P-(3Adinratho)cypheny1)e^ 

Reference Example 6-4 " % & 

1-Benzoyl-2-r2-thienylethyl]-2-piperidinecarbonitrile : 
The structural formulas, physical properties and NMR spectra of the respective compounds ar shown In. 
Table 6. ""' -■r^r-x 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



*0 

SI 




Reference Example 6-5 

3.4-Dihydro3pliotnaphthalene-2(1HK 2'-piperldin]-1-one hydrochloride 



10 



15 



20 



25 



30 



35 



40 



45 



50 



•5 



Jl 

si 0 



AO 
C 

■H 4J 
u G 

41 O 

X 04 



to 
t4 

U 3 

3 E 

41 O 

c/i u. 



U 

c <U 

a) «-» 

ai e 

U4 CO 



o to to 



-f 3 S 



EP 0679 642 A1 



O<7>oo 



OO CM 
O CM 



4 M « 

o cn 

* CO CM 

- co to 



DC CO 



CO 



° - « i 



CM 



CO 

cm • 



✓-s o to w 
« in o 2> 



co • • «** 

i as 

co — « t= 

O W 

CO CD CM 



■ i c-» 

. CO . \ 

aa c— o 

cm • « 

w co be 

tn . oo 

OO /-N I 

■ *^ 

CM 

J. as • 

r- w rc <-\ 

. in cm « 

CM CO .W 

/-\ co oo «o 



V - 

co w r> ri 



" co to nc* 



CO 

CM 



ss as 

CO CO 



—4 .£3 CO 



0) 

O 

o 

B 
O 

u 

03 



CM 



CM /S SST 

< ■ «o o> 

cm . w . 

I SS OO /-N 

CM CM OO N 



7 S 
a 8" 

CM O 
CI 

■o 





O co 



1 "™ - • *r,TH)2 



CO 
CO 



CM* 
CO 



CO 



I 

CO 

CO 



ac ^ 
co m 



• • CO 

as o> 
• 

W CO 
CO 



co 
CO co 



co to 

H N W 



— c— cn 

tfi in 

- wo to 



CO 



cm ^ w 

i w as 

n *h m 

O CM ■ •■ 



as cm 

co en i 

co • - 



25 a* 35 

CM ~ 



•M ^ . co 

_ » • co 

2 s x o ^ ^ 

u . 5r co to cp 

cm <o ^ ^ 



CM 
I 

to 



o 
a. 

E 
C 

y 

01 



CM 





5 g 



l 

CO 



I 

CO 



1 

'''$11 



55 Reference Example 6-10 

3 > 4-Dihydrosplro[naphthalene-2(1 H),2'-plperidin)-1 -o] 

36 
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In 20 ml of methanol was dissolved 0.80 g of 3,4^ihydiosplrotnaph^ 
Then o.15gofsodiumbo ro hydridewasadded 

rtw^s diluted with water and extracted with methylene chloride. The methylene chloride layer was dried oyer^ 

« and f » tered and the so,vent was then dlstilled *■ The so,id resldue I 

lizedfrom methylene chloride-ether to provide 0.25 g of white crystals. . : '^^fyf 

^ll^^DCW 1.32-1.98 <8H, m). 2.28 (1H. q. J=7Hz), 2.7^2.94 <4H. m)^37 <1H. s). 7^b|h| < 
m>. 7.40-7.52 (1H,m) ' 
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Elemental analysis for C 14 H 1d NO 



Calcd. 
Found 



C 77.38; 


H 8.81; 


N6.45 




C 77.16; 


H8.84; 


N7.01 





In the same manner as Reference Example 6-10, the following compounds were synthesized^ 

Reference Example 6-11 

3,4-Dihydro-6-methoxyspiro[naphthalene-2(1H) ( 2 , -piperidin)-1-ol 

Reference Example 6-12 

3>UDihydrc-6J-dimethoxyspiro[nap 

Reference Example 6-13 




■m 



6 7-Dihydrospiro[benzo[b]thiophene-5(4i^^^ . 
The structural formulas, physical properties and NMR spectra of the respective compounds are shown inj 
Table 8. ^ 
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erf? 



HC1 



(1) To 200 ml of a methylene chloride solution containing 3.36 g of 3Adihydrospiro[naphthalene-2(1H),2^ 
plperidin]-1-one was added 2.6 g of potassium carbonate. Then, 50 ml of a methylene chl ride solution^ 
containing 3.4 ml of trffluoroacetfc anhydride was added dropwise at 0°C and the mixture was stirred for- 
3 hours. The reaction mixture was diluted with water and extracted with methylene chloride. Th methylene! 
chloride layer was dried over anhydrous magnesium sulfate and filtered and the solvent was then distilled? 
off. The residue was purified by silica gel column chromatography using ethyl acetate/hexane (1:2) as the 
eluent and the eluate containing the desired compound was distilled under reduced pressure. The solid 
residue was recrystallized from ethyl acetate-hexane to provide 4.88 g of 1'-trifluoroacetyl-3,4-dihydr6£ 
spiro{naphthalene-2(1H),2 , -pIperidin]-1-one as colorless needles. a v r^^:\ i ^ 

m.p. 97-1 00'C • ■ - ' : - " '" -^-^ ' 

'H-NMR (ppm. CDCI 3 ) 1.60-2.25 (7H. m), 2.67-3.16 (3H, m). 3.35-3.53 (1H, m), 3.82-3.98 (IH. m). 7. 16? 
7.52 (3H. m), 8.20 (1H. dd, J=8 Hz. 1.2 Hz) 



20 


Elemental analysis for C ie H 16 


F,N0 2 






Calcd. 


C61.73; 


H 5.18; 


N4.50 




Found 


C61.47; 


H5.20; 


N4.40 



mm*:. 



(2) In 30 ml of acetic acid was dissolved 4.44 g of 1 *-trif luoroacetyt-3 Adihydrospiro[naphthaJehe-2(1 H) t 2*- 
plperidin]-1-one and using 0.76 g of 1 0% palladium-on-carbon as the catalyst, catalytic reduction was car; 
ried out at 4 kg/cm 2 and 80°C. The reaction mixture was then poured in water, made basic with 10% aqijK 
eous sodium hydroxide solution and extracted with methylene chloride. The methylene chlorid layer was 
dried over anhydrous sodium sulfate and filtered and the solvent was then distilled off. The residue was 
treated with 3.6 ml of 4N-methanolic HCI to give a solid. This solid was recrystallized from methylene chlor[ 
ide-ether to provide 2.51 g of white crystals. 
m.p. 200-202°C 

'H-NMR (ppm, CDCI 3 ) 1.43-1.80 (8H f m)> 1.84-2.02 (1H, m), 2.77 (2H, s), 2.84 (4H, t, J=5Hz), 7.10 (4H^ 
8) 



Elemental analysis for C14H20CI N«1/4H 2 0 


Calcd. 
Found 


C 69.40; 
C 69.62; 


H 8.53; 
H 8.38; 


N5.78 
N5.64 



Reference Example 6-15 < 

3,4-Dihydro-6-methoxyspiro[naphthalene-2(1H),2 , -piperidine) hydrochloride "'f... 'i 



m 




eci 



In 30 ml of trifluoroacetlc acid was dissolved 6.57 g of 3,4-dihydro-6-methoxyspiro[naphthatene-2(1H),^ 
piperidin]-1-one followed by addition of 8.5 ml of triethyisilane and the mixture was stirred for 1 hour. This ref 
55 action mixture was poured portlonwlse in water and after addition of 1 N-hydrochloric acid, washed with hexane. 
The aqueous layer was made basic with 1N-aqueous sodium hydroxide solution and extracted with methylene 
chloride. Th methylene chloride layer was dried over anhydrous sodium sulfate and filtered and the solven 
was then distilled off. The residue was treated with 7.0 ml of 4N-methanolic HCI to give a solid. This solid w 
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recrystallized from methanolether to provide 5.09 g of whit crystals. 
m.p. 201-203°C 

'H-NMR (ppm. CDCI 3 ) 1.31-2.00 (9H. m). 2.71 (2H, s). 2.74-2.88 (4H ( m). 3.77 <3H, m). 6.62-6.73 (2H, m). iB.98^ 
(1H.m) 



El mental analysis for C 15 H 2 2CINO»1/5H' 2 0 




Calcd. 


C 66.38; 


H 8.32; 


N5.16 




Found 


C 66.65; 


H 8^46; 


N5.03 





In the same manner as Reference Example 6-15, the following compounds were synthesized 
Reference Example 6-16 ^ 

3,4-Dlhydro-6 J-dim6thoxysplro[naphthalene-2(1 H).2'-piperidine] hydrochloride ■ . ■ - 
Reference Example 6-17 

3 t 4-Dihydro-8-methoxyspiro[naphtha!ene-2(1H) t 2-piperidine] hydrochloride 
Reference Example 6-18 




mm 



7 ' 



6 ,7-Dihydrospiro[benzo[b]thiophene-5(4H),2'-piperidine] hydrochloride -r 
The structural formulas, physical properties and NMR spectra of the respective compounds are shown in 
Table 9. . \< 
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, jjh 



of dropwise addition, the i mbrture was heat a , w 80|utt „ (3 ^ and wate r (1 ml) were 'g 

coded with teeegain. and ^^^SSt^^^^ flltrat was xtracted using ;| 

spectivey in the same manner as Reference Example 7-1. ^/^ /.^ - ^. ;r>..^ ! ^ ; ;^^ 

Compound 7-2: • \ -/.i - '-fi^-Yi 



5.Amino-4,4-diphenylpentano1 
Compound 7-3: 

5-Amino^KP-c h,oro P nen y , > 4 ■ pheny,pentan0, 
Compound 7-4: 



•v. • #j 

.... • 



Table 10. 
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4-Formylamino-3 t 3-diphenylbutanol . T; ^ i&ISl 

In formic acid (100 ml) was dissolved 4-amIno-3,3-dlphenylbutanol (reference compound 7-1 j (17.1 9) fb!^ 
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lowed by addition of acetic anhydride (16 ml) and the mixture was stirred at room temperature for' 7 bo^Thl^f 



reaction mixture was concentrated to dryness and the residue 



was distributed between chloroform and water. l';>$l 



The aqueous layer was made basic with aqueous ammonia and xtracted with chloroform. The xtract was' -'M 
dried over anhydrous sodium sulfate and concentrated to dryness. The residue was dissolved In thanol f so $1 



... , . The residue was dissolved in thanol (50 $1 

ml)and the solution was stirred with 1N-sodium hydroxide solution (60ml) at room temperature for ISmlnut s ^% 
To this reaction mixture was added water and the resulting crystals were recovered by filtration. The crystals' ' 
werewashed serially with water and ethyl acetate to provide the title compound (16 g) as colorless powd r 
_ The following Reference Example Compounds 8-2 - 4 were synthesized in the same manner as Reference 
example 8-1. . .. ^> 



Compound 8-2: 

S-FormytarnintM^iphenyipentanol 
Compound 8-3: 

4-(p-Chlorophenyi)-5-formytamlno-4-phenylpenlanol 
Compound 8-4: 



Table 11 



4.4-Bis(p-chlorophenyt)-5-f6rmylaminopentanol * " "".5* ^^'^ fe>^J 

The structural formulas, physical properties and NMR spectra of the respective wmpounds'are shiWn In ; M 
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triethylamln (22 ml). 4-dlmethylafninopyrldlne (catalyst amount) and tosyl chloride (15.3 g) and the mixture 
was stirred at room temperature for 16 hours. The react! n mixture was concentrated to dryness and dissolved 
in water-ethyl acetat . The ethyl acetate layer was washed with 1N-hydrochl ric acid, furth r washed with wa- 
t r dried ov r anhydrous sodium sulfat . and concentrated to dryness. Th residue was purified by silica gel 
column chromatography (n-hexane: ethyl acetate 4:1 - 1:1) to provide th title compound (32 g) as colorless 

'^Reference Example compound 9-4 was synthesized in the same manner as Reference Example 9-1. | 

Compound 9-4: 

• 4,4-Bis(p-chlorophenyl)-5-(formylamino)pentyl tosylate 

Reference Example 9-2 ; 

5-Formylamlno-1-lodo-4.4-dlphenylpentane - ' iy. ' ^'Ji^^f^J^ -'^m 

To a solution of 5-formylamino-4.4-diphenylpentanol (38.3 g) In methylene chloride (600 ml) were added., ^ 
p-toluenesulfonvl chloride (29.2 g). triethylamine (15 g) and a catalyst amount of 4.4-dlmethylamlnopyridine 

K * £ a u^..-*» tua mtvturo u/ac than mnrfinirfltftn to 



and the mixture was stirred at room temperature for 4 hours. The reaction mixture was then concentrated to 
dryness and sodium iodide (46.6 g) and acetone (600 ml) were added to the residue. The mixture was heated ; 
and stirred at 50°C for 2 hours, after which it was concentrated to dryness. The residue was extracted with j 
ethyl acetate and water. The organic layer was separated and washed with aqueous sodium thtosulfate solu- 
tion. It was dried over anhydrous sodium sulfate and concentrated to dryness arid the residue was purif ied by 
silica gel column chromatography to provide the title compound (46.5 g) as yellow syrup. ^ i 

Reference Example Compound 9-3 was synthesized In the same manner as Reference Example 9-2. - ; 

Compound 9-3: 

4-(p-Chlorophenyl)-5-formylamino-1-iodo-4-phenylpentane .-; ' -r- 

The structural formulas, physical properties and NMR spectra of the respective compounds are shown in 
Table 12. 
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Reference Example 10-1 ' , :v '' /;'\^/ 

1.[4-(p-RucM'ophenyl)pIpera2in*1-yi}^formylamlncv3 ( 3.dlpheny1butano dihydrochloride 
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^v:- -v^^^^ltt^ 



Amixture of 4-formylamino-3,3-diphenylbutyl tosylate (7 g) and HP-flu^phenylJpiperailne (5.2i^«is^ ^ 
heated in acet nltri! (50 ml) at 60°C with stining for 4 hours. The reaction mlxlur was then concentrated to ^ 
dryness and dissolved in water-ethyl acetate. The thyt acetate layer was washed with water; dried ov r an- o£ 
hydrous sodium sulfate and concentrated to dryness. The residue was purified by silica gel column chroma-^ 
tography (ethyl acetate) and treated with hydrochloric acid to provide the title compound (7 g) as whit crystals $ V ? 

R ference Example (impounds 10-2J0-4- 8 and 
manner as Reference Example 10-1. / - . 



Compound 10-2: • f ! 

5-Formylamino-1-morpholino-4,4-diphenylpentane hydrochloride 

Compound 10-4: K 

■ . * . ^.v 

5-Fomiylamino-H2A4>tetrahydro-1(H)-^^ hydrochloride t 

Compound 10-5: 

5-Formylamino-1-dimethylamino-4 ( 4-diphenylpentane 
Compound 10-6 . -\ ' ~ • '•)fy.t\ 

MN-Beruyl-N-methylam^ 
25 Compound 10-7: 

5-Fonnylamino-4,4-diphen 
Compound 10-8: 

H4-(p-Huorophenyl)piperazin.^ dihydrochloride 
Compound 10-10: 



50 



4-(p-Chlorophenyl)-Mormy1^ 



Compound 10-11: ^ .w'" 

m 4 -^ Chloro P hen y | )-5-formylamin<M.pheny|.1.(4.phenylplperidino)pentane hydrochloride . 

Compound 10-12 . ;~^' v £ 

4.4-Bls(P-chlorophenyl).H4.(p.flu^ dihydrochlorid i 

*s Reference Example 10-3 - ' ScW^ 

N-(5-Formylamino-4.4-diphenylpentyl)phthallmlde ?■-■:..■>: ± ; 

r«H J^"?° f ^ 0 ^ am,n ^ 1 - tod0 ^.^'Phenylpentane (7 g) and potassium phthalimlde (3.63 g) wassHr- 
red in DMF (40 ml) at room temperature for 3 hours. The reaction mixture was poured in Ice-water and th 

aZ^^ T T With e,hyl acetete - ne extra * was wa ^ed with SJjSSiSr 

vide the title compound (5.2 g) as colorless powder. • 

Reference Example Compound 10-9 was synthesized in the same manner as Reference Example lbl 3 . 
« Compound 10-9: ;' ^ ['• ' 



N-H-(p-Chlorophenvl)-5-formylamln<M-phenylpentylJphthallmide %*■ : v 

The structural formulas, physical prop rties and NMR spectra of the above compounds are shown #Ta% 
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Reference Example 11-1 

4-Bron»-3.4^ihydro-5-oxo-1-P.4.6-(trito^^ . , 

J?, 8 ° f 3>4 ^ ih ^^ ox ^ 1 ^' 4 ^( triteo P«Py<)banzene8ulfon^5H-ben2(cd]ln^ 75%- 
punty) in THF (80 ml) was slowly added phenyltrimethyfammonlum tribromlde [7.1 5 g In THF (25 ml)J at ^5»C.S 



50 



.-as 



if 



EP 0 679 642 A1 



■V; v^- 



The mixture was stirred from -45°C to room t mperature f r one hour and filtrated ff. The soluti n was con-; 
centrated and th resldu was washed with th r to give the titled compound as pat e yellow powder (8.9 g).j 
Reference Example Compound 11-2 was synth sized as a same mann r with Ref rence Exampl 11-1JJ 

Compound 11-2 . ■ >-'z i r -V''^/'^ 



OH"' 



4-Bromo-3,4-dihydro-6-methoxy-5-oxo-1-(p-toluenesulfonyl)-5H-benz[cd]indoIe 
Reference Example 11-3 



4-Azido-3,4-dihydro-5-oxo-1-[2,4 I 6-(triisopropy^ ;; ; - ; v ^ 

To a solution of 4-bromo-3,4-dihydro-5-oxo-1-p ( 4£ 
[11.9 g in DMF (200 ml)] was added acetic acid (3.3 ml) followed by aqueous sodium azide [3.3 g in water (22 
ml)] at -25°C. The mixture was warmed to -10°C and stirred at-10°C for 30 min and poured into the Ice-wat f$ 
The precipitate was filtrated! washed with water, and dried to give the titled compound as a y How powderi 
(10.3 g). < " v : 

Reference Example compound 11-4 was synthesized as same manner with Reference Example 11-3. 

Comound 11-4: , ./ 



4-Azidc>-3.4-dihydro-6-methoxy-5-oxo-1-(p-toluenesulfonylj-5H-benz[cd]indole : 
Reference Example 11-5 , 



4-Acetylamino-3,4-dihydro-5-oxo-1-[2,4,6-(tri^^^ v - 
The mixture of 4-Azido-3,4-dihydro-5-oxo-1-p t 4,6-(triisopro 
(10.3 g) and acetic anhydride (4.4 g) in THF (150 ml) was hydrogenated over 10% Pd-carbon (3 g) at room) 
temperature for four hours. The catalyst was filtered and the filtrate was concentrated. The residue was rej| 
crystaMzed from hexane/isopropyl ether to give the titled compound as a pale yellow powder (9.3 g). 



Referemce Example Compound 11-6 was synthesized as same manner with Reference example 11-5 



Compound 11-6: 

4-A<»tylamino-3Adihydro-6-methoxy-5-oxo-1-(p-toluenesulfonyl)-5H-benz[cd]indole 
Reference Example 11-7 



1-[2A6-(Tni$opropy1)benzenesulfonyt]spiro{ben 

Sodium hydrode (0.6g, 60% purity) was washed with hexane and suspended In DMF (20 ml). 1,4-DIbrol 
mobutane was added followed by 4-acetylamino-3,4-dihydro-5-oxo-1-[2,4,6-(triisopropyl)benzen sulfonyJH 
5H-benz[cd]lndole [3.1 g in DMSO (10 ml)] at -13°C under the nitrogen stream. The mixture was stirred at - 
13°C for 5 minutes and at 0°C for 20 min. and then poured into the mixture of ice and 1N hydrogen chloride.. 
The separated oil was extracted with ethyl acetate and the organic layer was washed with water/concentrated;' 
The residue was purified by silica gel chromatography and recrystalized from hexane/isopropyl ther t give; 
the titled compound as a yellow powder (2.3 g). ^ . ^JjJS 

Reference Example Compound 11-8 was synthesized as same manner with Reference Exampl 



Compound 11-8: 



11-7#* 



6-Methoxy-1-[p-toluenesulfonyl]spiro{benz[cd]indole-4(3H t 5H), 2'-(1-acetylplpertdine)}-5-one 
Reference Example 11-9 



"■1 



1-[2.4,6-fTriisopropyl)benzenesulfonyl]spiro{ben4cd]indole-4(3H f 5H) I 2 , -plperidine}-5 : one / ^ ^ 
The mixture of 1-|2 ( 4 ( 6-(trilsopropyl)benzenesulfonyl]spiro{benzIcd]indole-4(3H ( 5H) t 2^ 1'- acetyl pi peri^| 
din }-5-one (1 .9 g), cone, hydrogen chloride (8 ml), and ethanol (30 ml) was reflux d for 39 hours. The rhlxture| 
was concentrated and treated with ethyl acetate and saturated aqueous-sodium hydrogen sulfate. The organ jc| 
phase was separated, wash d with water, and concentrated. The residue was purified by silica gel chrorrl£| 



M , ll ,1.1. I lJ 



MU^iA^^ tii ,.4 „ .iii; 
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tography and recrystallzed from hexan togiv Ih mi-d ^.J,,^ ''■ ' " 1 \ : W • "VvJ 

Compound 11-10: - : > ; ^ 



^SSft """" 



15 



Reference Example 11-11 . • ■ ' - m ' ■'. ; \^ ;; Sff^-' 

1 ^^^^ote^KSH). ?-piperidlneH5H)ne • 1^:^ 

centrated and the rescue was ^S^^^^ fcr 24 houre - ™» mixture' was con- 
Compound 11-12: ' 
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6-Me»hoxyspiro{1^ 

20 Reference Example 11-13 'I % 

9) In THF (15 ml, was added ■L£2E B ^^ &m 
was jefluxedfor24 hours. The ^fm^^^^J^^T^^ 71)0 
,hef, K^wasext rac tedwithethyla^^ 
was purified by silica gel chromatography and «cS^ 
compound (0.59 g) as a pale yellow powder ^ '^^^ 

Reference Example 11-14 

for 20 hours. The mixture was concentrated and Z , lhem, *^ W88t ^ at room temperas 
aqueous phase was basified with aoteous liSJ ! dUe W8S trea,ed wtth acetate and 2SF5l^ 
J-washed with waterand co^StT^^^ «* ~* T»*£25£i% 
"tied compound (0.55 g) as a pale brown powder """" * ^ 8ftl ^^tography to give the J 

Reference Example 11-15 ^ 
and theresldue was treated with ethyl acSan^ 
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Example 1-1 



"•si 




4-PhenyM-(2-(1-lmIdazolyl)eth^ v 

A mixture of synthesized 4-(2-lodoethyl)-4-phenytisoc^rqman (0.6 g) and Imidazole (0.56 g) was heated? 
in acetonitrile (15 ml) in the presence of potassium carbonate (0.34 g) at 60°C with stirring for 4 days. The; 
reaction mixture was then poured In ice-water and the syrup separating but was extracted with ether Th *" ax? 
tract was washed with water, dried over anhydrous sodium sulfate and concentrated to dryness. Theresldue 
was purified by silica gel column chromatography ( thyi acetate-methano! = 15:1) and treated with 
4NHCI/methanol to provide the title compound (0.32 g) as non-crystalline powder. -^V!- <{ '■ it ^ 
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Example 1-3 i 

4-Phenyl^-[2-(phtha!im?do)ethyf]isochroman : ; ^/ 

A mixture of synthesized 4-(2-iodoethyl)-4-phenyllsochroman (0. 5 g) and potassium phthalimld (0.51 g) 
was heated in DMF (10 ml) at 60°C with stirring for 14 hours. The reaction mixture was then poured in ice- 
waterandth syrup separating out was extracted with thyl acetate. The extract was wash d with wat r, dried 
over anhydrous sodium sulfate and concentrated to dryness. The residue was purified by silica g l column 
chromatography and recrystallized from ethyl acetate-hexane to provide the title compound (0.12 g) as color- 
less needless. • "; ; : Hv/;^ J 

The following compounds 1-2 and 1-4 - 70 were synthesized In the same manner as Example 1-1 and 1-3 
Compounds of Examples 1-1 through I-70 
Example 1-2 ~ 
4-[2-(Morpholino)ethyl]-4-phenylisochroman hydrochloride 
Example 1-4 

4-[2-(Benzytamino)ethylH-phenylisochroman hydrochloride 
Example 1-5 

4-[2-(m-Methoxybenzylamino)ethyl}-4-phenylisochroman hydrochloride 
Example 1-6 

4-[2-(4-Pheny1piaerazin-1-yl)ethyl}-4-phenylisochroman dihydrochloride 
30 Example I-7 

4^2-[4-(r>nuorophenyl)piperazin-1-y1]ethylH-phenyllsochroman hydrochloride 
Example 1-8 

4-{2-[4-(rr*Chlorophenyl)piperaz^^^ hydrochloride 
Example 1-9 

4-{2-[4-(2-Pyridyl)piperazin-1-yi]ethyl}-4-phenylisochroman dihydrochloride 
Example 1-10 

4-[2-(4-Benzylpiperazin-1-yl)ethyl]-4-phenyllsochroman dihydrochloride 
Example M1 

4-[2-(4-Phenylpiperldlno)ethylJ-4-phenyllsochroman hydrochloride 
so Example 1-12 '-^ 

3.4-Dihydro-1^[2-(4-phenyllsochr^^ 
Example 1-13 




55 



3,4-Dlhydro-67-diinethoxH^^ 
drocWoride , - * ■ , . 
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Example 1-14 




4-(3-(1-lm!dazotyt)propyl]-4-ph nylis chroman hydrochloride 
Example M5 ; 

4-[3-(1-Hexamethy1eneimino)propyl]-4-phenyilsochroman hydrochloride 
Example 1-16 * ■ /. 

4-J3-(1 ,2,4,5-Tetrahydro-3H-benzazepin-3-y1)propy1]-4-phenylisochroman hydrochloride-; 
Example 1-17 

4-(3-Anllinopropyl)-4-phenyllsochr©man hydrochloride - ^» 

Example 1-18 

4-[3-(Benrylamino)propyl]-4-phenyli80chroman hydrochloride 
Example 1-19 

4-[3-(o-Fluorobenzylamino)propylJ-4-phenyllsochroman hydrochloride 
25 Examle I-20 

4-[3-(o-Chlorobenzylamino)propyiH-phenyllsochroman hydrochloride 
Example 1-21 

4-[3-(N-Methylbenzylamino)propyl]-4-phenylisochroman hydrochloride 
Example 1-22 

4-{3-[{2-Thienylmethyl)amlno]propyl}-4-phenylisochroman hydrochloride 
Example 1-23 : . f 

4-[3-(2-Picolylamino)propylJ-4-phenylisochroman dihydrochlorlde 
Example 1-24 

4-[3-(p-Phenethylamino)propyn-4-phenylisochroman hydrochloride ; 
Example 1-25 

4-[3-(3 t 4-Dimethoxyphenethylamino)propytH-phenyli80Chroman hydrochloride 
Example 1-26 • ^V;f -. 

4-{3-J2-(2-Pyridyl)ethylamInoJpropylH-phenyli80chroman dihydrochlorlde v % 
Example 1-27 

4^3-[2-(Morphollno)ethylamlno)propyl}-4-phenyf Isochroman dihydrochlorlde J- 



ri|l 
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. EP0679642A1' - ■'. \ ' j: ^V'l-S'^Kft^ 
Example 1-28 "• '""'[ r » ' ^^^^^^^^^ 



4-I3-(2-lndanylamino)propylH-phenyIisochroman hydrochlorid 
5 Example 1-29 

4-[3-(4-Phenylpipera2ln-1.yl)propylH-phenylisochroman 
Example 1-30 

4^3-[4-(p-Ruorophenyl)plperazln-1-yl]propylH-phenyllsochroman dihydrochloride 
Example 1-31 

« 4 W-(2-Benzothiazol^ dihydrochloride 

Example 1-32 

^ ^-[^BenzoisothiazolyW^ hydrochloride 

Example 1-33 - 



4-[3-(4-Phenylpiperidlno)propylH-phenyllsoch^ ' ^j;- 'T^B 

» Example 1-34 : '- : ^|^ 



If 



^-[^(Piperidinojpiperidinojrjropyl^^ 
Example 1-35 , ;||| 

^"^1 W-pheitf hydrochloride 'M 

Example 1-36 ~^|||| 

35 hydJi^T^^ 
Example I-37 

i- .... 

" hydJS*" 6 ^^ 

Example I-38 ■ • 



443-(Benzylamlno)prDpylM-(p-fluorophenyl)lsochroman hydrochloride ' v \ , Vj- - J iff 

Examplel-39 . , ; ■. " ;v ; /; ' :MW 



Example 1-40 < "ft 

4 -[3-(Benzy1amlno)propylH.(p.chlorophenyl)lsochroman hydrochloride 
« Example 1-41 :>.;:: 



4-{3.[4-(p.Ruorophenyl)p^ra2ln-1.yl] prop ^ 
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Example M3 r • ••• • ,.• . : .. ; ';-- ; Pt| 

4-[3-(Ben2ylamlno)p ro py^Achloro^p.chlorophenyl)i^ 
Example 1-44 • , ^ 

Example 1-45 £ 

^W'-P-^phenyllsocI^ 
Example 1-46 

^S-fm-MethylbenzylaminoJpropylJ^phenyllsochroman hydrochloride 
Example 1-47 

hydJ^e^ 
Example 1-48 

S^Dihydro^methoxy-r-l 
hydrochloride 
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Example 1-49 

ch.oride' 4 *^^ 
Example 1-50 

^^^^ 

Example 1-51 ■ .'/!; • 

4 *^HW44* lh ^^ hydrochlo^de , 

Example 1-52 •' .:•}:•'. 

hydJi£^ 

* " '1'. ) ■ / . : 

Example 1-53 ■' ' ' 

chicr^ 7 " 01 ^^ 

Example 1-54 -'I'M 
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Example 1-55 * 

4-{3-[(2-Biphenylmethyl)amin ]propyi}-4-phenytlsochroman hydrochloride 
Example 1-56 

4-{3-[3 t 4-Dimethoxypheny))ureido]propy1}-4-phenylfsochroman 
Example 1-57 • ' '*■ - ■ = ' * - 

1 -[3-(4-Phenyllsochroman-4-yl)propyl]spiro{1H-ben2[cdllndole^(3H,5H) ( 2'-piperidlne)-5-one hydro-||M 

chloride • - /;C--.>;-' 

' Example I-58 ■ ' '.' - ! ' *-' : > r^i- ' ^''M 



6-Methoxy-1 -[3-(4-phenylisochroman-4-yl)prapyllspiro{1H-ben2lcd]indoIe-4(3H,5H), 2 , -piperidine}-5vf|| 
one hydrochloride * ! v ^ 



'A^M 



Example I-59 



6-Methoxy-1 -I3-(4-phenyIi80chroman-4-yl)propyl]spiro{1 H-benz[cd]iridole-4(3H,5H), '. 2^pipertzin}hy- ■ ; 
drochloride ■ ■ : ' r ' * . ■ " 

Example I-60 ;, V# 

4-[3-(6 J-dimethoxy-1 ,2,3 Atetrahydroisoquinolin-2-yipropyl]-4-phenylisochromah hydrochloride 5 

Example 1-61 

4-{3-[4-(2-Oxoindolin-3-yl)piperidino]propyl}-4-phenylisochroman 
Example I-62 

4-[3-(Benzylamlno)propyl]-4-(2-pyridyi)isochroman hydrochloride 
Example I-63 

4-[3-(lsoindolin-2-yl)propyl]-4-phenylisochroman hydrochloride 
40 Example I-64 # \ \ , .;,->•. , :/V. 

4-[3-Benzylamino)propyl]-4-(ben20thiazolyl)isbchroman hydrochloride 
Example I-65 ' " , \ ,v?v : '"-'.:*\'\* >'••.; 



S^-dihydrc-V-f^ej-dirrwthoxy^phen^^ 



dine]hydrochloride 

Example 1-66 ; ir^ 

4-{3-[(2-naphthyimethyl)amino]propylH*Phenylisochroman hydrochloride 
Example 1-67 

4-Phenyi^^3-[3-(3 f 4 t 5-trimethoxyphenyi)propiony1amlno]propyt}!8C^rornan 
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iililln 1 1 i » , , , Jt 



Exampl 1-68 



4-[3-(8.9^dirnethoxy-6,6^imethyt-3-benzaxod^ hydrochloride -^^^^If 



5 Example 1-69 




Example 1-70 



4^3-(^Acetyi-benzylamlno)propyt]^(benzothia2olyl)isochroman 

4-{3-[2-(1 , 2 t 3,4-tetrahydro-7-methoxynaphthyl) amino]propy()-4-phenyli80chroman hydrochlortd ^ '^|fL 
The structural formulas, physical properties and NMR spectra of the respective compounds are shown in ;| " 
Tables 18, 19. 20, 21 , 22. 23. 24, 25, 26. 27 and 28. 
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Exempt 11-1 



10 



4^2-[4-(p-Ruorophenyl)p!perazin-1-yt]eth^ dihydrochlorid 

1-[4-(p-Ruoroph nyl)pip ra2ln-1-yn-4-formytamino-3,3-diph nylbutane (7 g) was h ated in pot yphospho-'? 
ric acid (70 g) at 170°C with stirring for 2 hours. The reactl n mixture was poured in ice-water (500 ml), made| 
basic with concentrated aqueous ammonia and extracted with ethyl acetate. Th extract was washed with v 
ter. dried over anhydrous sodium sulfate and concentrated to dryness. The residue was purified by silica geil 
column chromatography (ethyl acetate) and treated with hydrochloric acid to provide the title compound (3.5 f| 
g) as non-crystalline powder. ' -■ ~\V.^£^f 

Compounds II-2 - 4 and II-6 -15 were respectively synthesized in the same manner as Example 11-1. 



15 



20 




25 



30 



35 



Compound li-2: 

3,4-Dihydro-4-(3-morpholinopropy1)-4-phenyiisoquinoline hydrochloride 
Compound 11-3: 

3,4-Dihydro-4-phenyl-4-[3-(phthalimido)propyt]isoquinotine hydrochloride 
Compound 11-4: 

3,4-Dihydro-4-I3-(2.3,4,5-tetrahydro-1(H)-3-benzazepln-3-yflpropv^ dihydrochlorid |Sy ^ : ^ 

Compound li-6: ''"'-'Sh'- f^-iJli 

3,4-Dihydro-4-(3-dirnethylaminopropyl)-4-phenylisoquinoiin dihydrochloride 
Compound II-7: 

4-[3-(N-Benzyl-N-methyl)aminopropyl]-3.4-dihydro-4-phenylisoquinoline dihydrochloride 1 
Compound 11-8: 

4-PhenyM-[3-(4-phe nylpiperazin-1 -yi)propyi]isoquinoiine 
Compound li-9: 

M3-[4-(p-Ruorophenyl)piperazin-V dihydrochloride 
40 Compound 11-10: 

4-[3-(4-Benzy1plperazin-1-y1lpropyl]-3,4-dihydro-4-phenylisoquino^ ^hydrochloride ' 3 
Compound 11-11: 

3,4-Dihydro-4-phenyl-4-[3-(4-phenylpiperidin-1-yl]propyl]isoqulnoiine dihydrochloride 
Compound 11-12: V J \.\-\, ._ : : yj: 

4-(p-Chlorophenyl)-3 i 4-dihyd«>-4-(3-phthalimidopropyi)isoquinoline hydrochloride \ 
Compound 11-13: 

4-(p-Chlorophenyl)-3,4-dihydro-4-[3-(4-phenyipiperazind)propylJisoqulnoline trihydrochloride 
Compound 11-14: 

3-(p-Chlorphenyt)-3Adihydro^r3-(4-phenylpiperidino)propyllisoq dihydrochlorid V 
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Compound 11-15: 



chloride 



4^p-ChlorophenylH-{M4-(p.f!uoroph nyl)piperazin-1-y0propy^ 



Exampl II-5 



10 



15 



20 



4-(3-Amlnopropyl)-3,4-dihydfo^ph dlhydrochlorid© ' - L ^^fs 

To a solution of 3Adihydro^-phenyI-4-[3-(phthaIimIdopropyl)]i8oqulnollne (4.1 g) In meth^^(100 mil 
was added hydrazine hydrate (1.04 g) and themixture was refluxed for 22 hours. The reaction mixture was^ 
concentrated to dryness and the residue was dissolved In ethyl acetate - 1N aqueous sodium hydroxide sol* 
ution. The organic layer was washed with water, dried over anhydrous sodium sulfate and concentrated to dry- - 
ness. The residue was treated with hydrochloric acid to provide the title compound (2 g) as light-tan non-crvsl 
tailine powder. . - 4n] 

The structural formulas, physical properties and NMR spectra of the respective compounds are shown in 
Tables 29, 30 and 31. ?™ 
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Example tll-1 



1 ,2,3.4-Tetrahydro-4-(2-[4-(p-f luorophenyl)piperazin>1-yl]ethyl}-4-ph nylisoqulnollne dihydrochioridej|| 
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15 



1hour.Th reaction mixture was dissolved ^^^^^ 

was ^washed with water, dried ov r anhydrous ^Z^t^nT^Tf^ 1 ^ ^-^ 0 
r^^Selcolumnchm^ " L7h re »Muewas, 

title compound (3.0 g) as non-crystalline powder. ,h hydroch,orte acW »° P~vW th a 

Compound lll-2r 

lAS^Tetrahydr^morpholinoproDyl^phenyllsoqulnoH 
Compound 111-4: 
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drcchlclide^^ 
Compound 111-7: 

WN-Benzy,-*^ 
Compound 111-9: 

Compound HMO: 

4 -f3-(4-Benzylpipera2in-1.yI)propylM 2 3 .. 

y^pyi J i. A 3 f 4.tetrahydro^.phenylisoquinolinetrihyd^ 

Compound IIM1: , _ 

dihydroch.oride 

35 Compound IIM3: 

, , ,.-■,. „ , ^ . m .m^„ „„ 

Compound IIM 4: 
Compound 111-15: 
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roa^'i^ r ■: 

added Palladium^ 0 9) «" ethanol (30 

P^for5hours.Thecate.y^ 

was treated with hydrechloricVcId to pSm^^^ i 
Compounds III-5, 6. 8 and 12 were rTririLi C0 . mp0 " nd (a77 « 88 "flht-yellow powder. - : . , , ' 
12 were respectively synthesized in the same manner as Example 111-3 " ' 
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Compound III-5: 

4-(3-Aminopropy!)-1 .2.3.4.tetrahydro^-phenylisoqulnoline dihydrochlorid 

5 Compound IH-6 

4-[3-(Dln*thytamm 
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15 



Compound 111-8: : J 

1 A 3^trahydro^^^ 1 
Compound 111-12: */']^ ; : . . : J 

Tht £S Physical properties and NMR spectra of the above compounds are shown in la- :|g| 

bles 32, 33 and 34. ^ .v 1 •.. v$S 
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chloride I ;V U' 

T a solution of 4-{2-[4-(p-f luoropheny1)plperazi n-1 -yl]ethyl)-1 ,2,3,4-tetrahydro-4-phenylteoquinbtin 
g) in ethanol (15 ml) was added 37% formalin (1 ml) as well as 10% palladium- n-carb n (0.25 g) and the mix-i 
ture was stirred in hydrogen streams at atmospheric pressure and room temperature for 3 hours. The catalyst 
was then filtered off and the filtrate was concentrated to dryness. The residue was purified by silica gel column 
chromatography (ethyl acetate) and treated with hydrochloric add to provide the title compound (0.43 g) as 
non-crystakkube powder. 

Compounds IV-2, 7, 8 and 9 were respectively synthesized in the same manner as Example IV-1. y. 

Compound IV-2: ; || 

1 t 2 t 3,4-Tetrahydro-2-methyi-4-pheny!-4-[3-(phthalimido)propyl]isoquinoline hydrochloride 

Compound IV-7: 

1 t 2,3,4-Tetrahydro-2-methyI^-phenyl-4-[3-(4-phenylpiperazin-1-yl)propyl]tsoquinoline trihydrochlor- 

fde \; : : .y- 

Compound IV-8: 

4^3-[4-(p-Fluorophenyl)plperazin-1-yl]propyl}-1,2^ 
drochloride 

Compound IV-9: 

4-(p-Chlorophenyl)-1 f 2,3,4-tetrahydro-2-methyl-4-[(3-phthallmido)propyl]isoquinoline hydrochloride 

Example IV-3 " ; ||| 

4-(3-Aminopropyl)-1 ,2,3 ( 4-tetrahydro-2-methyl-4- phenyl isoquinofine hydrochloride ;f || 

2-Methyl-4-phenyl-4-[3-(phthalimido)propyl]-1 ,2,3.4-tetrahydrolsoquinoline (2 g) was heated In methanol|| 
(50 ml) under reflux in the presence of hydrazine hydrate (0.5 g) for 17 hours. The reaction mixture was con-|! 
centrated to dryness and the residue was disso'ved in ethyl acetate - 1N sodium hydroxide solutiqn. Th or|| 
ganic layer was washed with water, dried over anhydrous sodium sulfate and concentrated to dryness. Th 1^ 
residue was treated with hydrochloric acid to provide the title compound (1.5 g) as white powder. | |§ 

Compound IV-1 0 was synthesized in the same manner as Example IV-3. ||| 

Compound IV-10: . : )^ 

4-(3-AminopropylH-(chlorophenyl)-1,2 f 3,4-tetrahydf^2-methylisoquinolinehydrochiorld 4 m 

Example IV-4 ' vv ' ' ' ; |# 

4-[3-Benzylamino)propylJ-1 t 3,3,4-tetrahydro-2-methyl-4-phenylisoqulno!ine hydrochloride 
To a solution of 4-(3-amInopropyl)-2-methyl-4-phenyl-1 ( 2 t 3,4-tetrahydroisoqulnoline (0.4 g) and benzaj|| 
dehyde (0.76 g) in ethanol (15 ml) was added 10% palladium-on-carbon (0.15 g) and hydrogenation was carried^ : 
out at atmospheric temperature and room temperature overnight From this reaction mixture th catalyst was| 
filtered off and the filtrate was concentrated to dryness. The residue was purified by silica ge) column chro^, 
matography and treated with hydrochloric acid to provide the title compound (0.38 g) as light-yellow powder^- 

Example IV- 5 

1.2,3,4-Tetrahydro-2-methyl-4-phenyl-4-[3-(phenylureldo]propyl]isoqulnollne . 

To a solution of 4-(3-aminopropyl)-2-methyt-4-phenyl-i ,2,3,4-tetrahydrolsoquInotine (0.4 g) In chlorofo * 
(10 ml) was added phenyl Isocyanate (0.25 g) and the mixture was stirred at room temperature for 1.5 hoursjj 
The reaction mixture was concentrated to dryness and th reskJu was crystallized from methanollsopro'p 
ether to provide th title compound (0.39 g) as colorless powder. r ; . 

Compound IV-6 and IV-24 was synth siz d In the same manner as Example IV-5, ,v *\^:|. ; ; 

83 - . /:^i-<4 



Compound IV-6: 

1,2,3,4-Tetrahydro-2-methyl-4-[3-(3-rnethoxyph nylureld )propyl]-4-phenylisoquin tin V'v. ' - 
Compound IV-24: 

1^,3,4-Tetrahydro-2-methyl-4-[3-phenyithioureido)propyiH-phenylisoquinoline " 
Example IV-12 

4-(p-Chtorophenyl)-2*m6thyl-4-[3-(4-phen hy- 
drochloride 

To a solution of 4-(p-chlorophenylM-tM4-pheny1piperazin-1-yl)pro^ 
(0.7 g) in acetonltrile (1 5 ml) was added formalin (0.64 ml). Then, sodium cyanoborohydride (0.1 6 g) was added 
portlonwise with stirring. The mixture was stirred for 1 5 minutes, at the end of which time acetic acid was added 
dropwise until the solution became neutral. The mixture was further stirred for 2 hours and the reaction mixture 
was extracted with ethyl acetate-1N aqueous sodium hydroxide solution. The organic layer was washed with 
water, dried over anhydrous sodium sulfate and concentrated to dryness. The residue was purified by silica 
gel column chromatography and t reated with hydrochloric acid to provde the title compound (0.6 g) as colorless 
powder ^ • •: 

Compounds IV-11, 13 and 14 were respectively synthesized in the same manner as Example IV-12. V' 

Compound IV-11: ; 

4-(p-Chlorophenyl)-4-[3-(2-hydroxymethylbenzoyl amino)propy)J-2-methyl-1 ,2,3,4-tetrahydroisoqulno- 
line hydrochloride '?|>|| 

Compound IV- 1 3: 

4-(p*Chlorophenyl)-2-methyf-4-[3-(4-phenylpipen^^^ trihydro- 
chloride <-%M 

Compound IV-14: §|S 

4-(p-Chlorophenyl)-4-{3-[4-(p-fluorophenyl)piperi -ff§ 
trihydrochloride 

Example IV-15 ' . • , ' 

4-[3-(4-BenzylpiperBzin-1-yl)propyl)-4-^^ hydrochloride 
To a solution of 4-[3-(4-benzylpiperazln.1-yl)propy^4^^ (0.62 g) ln^§|| 

a mixture of acetonitrile (20 ml) and DMF (10 ml) were added 3-iodopropane (0.26 g) and potassium carbonat 
(0.38 g) and the mixture was stirred at room temperature for 2 days. The reaction mixture was concentrated '-f||| 
to dryness and dissolved in water-ethyl acetate. The ethyl acetate layer was washed with water; dried over ''*£m 
anhydrous sodium sulfate and concentrated to dryness. The residue was purified by silica gel column chro-'j.i^ 
matography (chlorofbrm-methanol = 15:1) and treated with hydrochloric acid to provide the title compound (0.6 irl? 
g) as non-crystalline powder. • '-Si 

Compound IV-1 6 was synthesized In the same manner as Example IV-1 5. ' ■ 



Compound IV-16: V 

2-Benzyl-1,2,3,4-tetrahydro-4-[3-(morohollno)propyl]-4-phenylisoquinolinedihydrochlori 
Example IV-17 

2-Acetyl-4-phenyl-4-{2-[4-(p-fluorophenyl)piperazln-1-yllpropy1>-1 ,2,3,4-tetrahydroisoquinoline hydro- 
chloride , - St&:l~Jl:±M 

To a solution of 4-phenyl-4-{2-[4-(p-fluorophenyl)plperazin-1-^ 

84- *'*; . : ;'«•. .. •:. ^-tfi^^P® 



iu. , i, ,,i H nliriifiit hi, ii ,11. iiukiiii;i ii in; 11 , u iH , , u jL j j h . , i u , ii j || 

. • ■ .'■ -ill 
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(1.2 g) in methylene eWorld (30 ml) was added acetic anhydride (0.33 ml) with Ice-cooling and stirring and 
th mixture was furth r stlrr d at room temperature for 1 hour. The reaction mixture was then concentrated; , 
to dryness and th residue was purified by silica get column chromatography (ethyl ac tate-methanol = 10:1) J| 
and treated with hydrochloric acid to provide the title compound (1.2 g) as white crystals. rC & -■: ■ 4 - r 
Compounds IV-18. 21, 22 and 23 were synthesized In th same manner as Exampl IV-17. r: ; . ^ 

Compound IV-18: " / "' . '';" : p;' if 



2-(p-Bronx)benzoytH-(P-chlorophenyl)-1 ( 2 ( ^^ 
10 noline dihydrochloride . . j ;1 &|t 

Compound IV-21; ; 

' ' ■ ^« 

2-MethanesulfonyW-phenyl-1,2.3,4-tetrahydro^ 
15 pyljisoquinoline dihydrochloride 

Compound 22: 

2-(2-Methylenesulfonyl)^phenyl-1,2,3,4-tetrahydro^^ 
20 qulnoline hydrochloride. 

. Compound 23:. 

2-MethoxycarbonyM-(pH:hlw^ 
25 pyt)lsoquirK>tine hydrochloride 



50 



55 




Example IV-19 

4^3•(N-Benzyl-N-mcthylamlno)p^opyl]-4-phenyl-2-phenylcarbamoyl-1 ,2,3,4-tetrahydroisoquinoIlne .'£}g 
,30 hydrochloride ;|p 
To a solution of 4-f>(N-benzyl-N-rrwthylamlno)proptf g) ln|§ 

chloroform (20 ml) was added phenyl isocyanate (0.38 g) and the mixture was stirred at room temperature ftH 
1 .5 hours. The reaction mixture was concentrated to dryness and the residue was purified by silica gel columnp 
chromatography. The resulting syrup was treated with hydrochloric acid to provide the title compound (0.8 g jp 
35 as colorless powder. 

Compound IV-20 was synthesized in the same manner as Example IV-19. 

■ -it 

Compound IV-20: '^pf 

40 1.2,3 ( 4-Tetrahydro^{2-[4^p-fluoro^^ 

nylisoquinoline hydrochloride -<'''"' ^|§| 

The structural formulas, physical properties and NMR spectra of the respective compounds are sh wn in|¥ 
Tables 35, 36, 37. 38, 39 and 40. : :3&* 

« ' ' ■ ■ " ■■ ■:>:■- Hit 
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Formulation Example 1 



10 



1$ 



20 



2$ 



JO 



(1) 


Compound of Example 1-45 


10.0 g 


(2) 


Lactose 


60.0 g 


(3) 


Corn starch 


35.0 g 


W 


Gelatin 


3.0 g 


(5) 


Magnesium stearate 


2.0 g 



Using 30 ml of an aqueous solution of gelatin (10% by weight. 3.0 g as gelatin), a mixture of 10.0 g of the ; 
compound obtained in Example I-45, 60.0 g of lactose and 35.0 g of corn starch was granulated through a 1 S 
rnm-meah sieve, dried at 40°C. and resieved. To the granulation thus obtained was added 2.0 g of magnesium 1 
stearate and the mixture was compressed. The core tablets thus prepared were coated with a coating com- ! 
position comprising an aqueou s suspension of sucrose, titanium dioxide, talc and gum arabicand, then 'grazed 
with beeswax to provide 1000 coated tablets. j 

Formulation Example 2 l| 



(1) 


Compound of Example 1-45 


10.0 g 


<2) 


Lactose 


70.0 g 


(3) 


Corn starch 


50.0 g 


<4) 


Soluble starch 


7.0 g 


(5) 


Magnesium stearate 


3.0 g 



Using 70 ml of an aqueous solution of soluble starch (7.0 g as soluble starch), a mixture of 10.0 g of the! 
compound obtained in Example 1-45 and 3.0 g of magnesium stearate was granulated. The granulation was? 
dried and mixed with 70.0 g cf lactose and 50.0 g of corn starch. The resulting composition was compressed! 
to provide 1000 tablets. : 

Formulation Sample 3 



40 



45 



so 



fi5 



{!) Compound of Example 1-36 

(2) Lactose 

(3) Corn starch 

(4) Gelatin 

(5) Magnesium stearate 



10.0 g 
60.0 g 
35.0 g 
3.0 g 

2.0 g 



A mixture of 1 0.0 g of the compound obtained in Example I-36. 60.0 g of lactose and 35.0 g of corn starch i|l 
was passed through a 1 mm mesh sieve and granulated with 30 ml of 10 wt % aqueous gelatin solution (3 0^ 
g as gelatin) and the granulation was dried at 40«C and re-sieved. The granules thus prepared were mixed If 
with 2.0 g of magnesium stearate and the mixture was compressed. The resulting core tablets were coated?^ 
with an aqueous suspension containing sucrose, titanium dioxide, talc and gum arable. The coated tablets were ^ 
then grazed with beeswax to provide 1 000 tablets. & - 
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Formulation Example 4 



(1) 


Comp und of Example 1-36 


10.0 g 


(2) 


Lactos 


70.0 g 


(3) 


Corn starch 


50.0 g 


(4) 


Soluble starch 


7.0 g 


(5) 


Magnesium stearate 


3.0 g 



A mixture of 10.0 g of the compound obtained Jn Example I-36 and 3.0 g of magnesium stearate was granu- 
lated with 70 ml of an aqueous solution of soluble starch (7.0 g as soluble starch) and the granulation was dried 
and mixed with 70.0 g of lactose and 50.0 g of corn starch. This mixture was compressed to provide 1 000 tab- 
lets. 

Experimental Example 1 

(A) Preparation of 125 l-leuprolerin 

Ten (10) uJ of 3 x 10* M aquoous teuprolerin solution and 10 uJ of 0.01 mg/ml lactoperoxldase were taken 
in a tube and 10 uJ of Na 125 l solution (37 MBq) was added. After stirring, 10 uJ of 0.001% H 2 0 2 was added and 
the reaction was conducted at room temperature for 20 minutes. Then, 700 ul of 0.05% TFA solution was added 
to the tube to terminate the reaction and the reaction mixture was purified by reverse-phase MPLC. The HPLC 
conditions are shown below. 12; i-leuprolerin was eluted after a retention time of 26 - 27 minutes. 
Column: TSKgel ODS-80T M CTR (4.6 mm x 10 cm) 
Eluent; Solvent A (0.05% TFA) 

Solvent B (40% CH 3 CN-0.05% TFA) 
Min. 0 (100% Solvent A) - Min. 3 (100% Solvent A) - Min. 7 (50% Solvent A + 50% Solvent B) - 
Min. 40 (100% Solvent B) 

Elution temperature: room temperature 
Elution speed: 1 mi/min. 

(B) Preparation of a rat pituitary anterior lobe membrane 



m 
m 

"if 



fraction containing GnRH receptors 
Forty Wistar rats (6 weeks eld, male) were sacrificed by decapitation under no anesthesia and the anterior ;pM 
lobe of the pituitary gland was isolated and washed with ice-cooled homogenate buffer [25 mM Tris 
(tris(hydroxymethyt)aminomethane)-HCI,0.3M sucrose, 1 mME6TA(glycoletherdiamine-N f N,N' t N'-tetraacet- '^|| 
ic acid), 0.25 mM PMSF (phenylmethytsulfonyl fluoride), 10 U/ml aprotlnln, 1 ug/ml pepstatin, 20 ng/nril leu- .^|| 
peptin, 100 ug/ml phosphoramidon, 0.03% sodium azide, pH 7.5]. The pituitary tissue was floated In 2 ml of . ; — - 
the homogenate buffer and homogenized using a Polytron homogenizer. The homogenate was centrifuged at 
700 x G for 15 minutes. The supernatant was taken in an ultracentrifuge tube and centrifuged at 100,000 x 
G for 1 hour to provide a membrane fraction pellet This pellet was suspended In 2 ml of assay buffer [25 mM 
Tris-HCI, 1 mM EDTA (ethytenediaminetetraacetlc acid), 0.1% BSA (bovine serum albumin), 0.25 mM PMSP, 
1 ug/ml pepstatin, 20 ug/ml lenpeptin, 100 ug/ml phosphoramidon, 0.03% sodium azide, pH 7.5) and the sus- 
pension was centrifuged at 100,000 x G for 1 hour. The membrane fraction recovered as a pellet was resus- 
pended in 10 ml of assay buffer, divided into portions, preserved at -80°C and thawed when needed. 

(C) Preparation of a bovine pituitary anterior lobe membrane fraction containing GnRH receptors 

A bovine pituitary anterior lobe membrane fraction containing GnRH receptors was prepared by th same 
procedure as described under (B). However, a 10,000 x G centrifugation supernatant was recentrifuged at 
100,000 x G for 1 hour to provide the membrane fraction pellet 
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(D) Preparation fa CHO (Chin s hamster varian)cell 

m mbran fracti n c ntaining human GnRH receptors 
A CHO cell line (10» cells) with human GnRH receptors xpressed was suspended in 5 mM EDTA- 
supplemented phosphate-buffered physiological saline (PBS-EDTA) and centrif ug d at 100 x G for 5 minutes. 
To the cell pellet was added 10 ml of cell homogenate buffer (10 mM NaHC0 3 , 5 mM EDTA, pH 7.5) and th 
mixture was homogenized using a Polytron homogenizer. The homogenate was centrif uged at 400 x G for 15 
minutes. The supernatant was taken in an ultracentrifuge tube and centrif uged at 100,000 x G for 1 hour to 
provide a membrane fraction pellet. This pellet was suspended in 2 ml of assay buffer and centrifuged at 
1 00,000 x G for 1 hour. The membrane fraction recovered as a pellet was resuspended in 20 ml of assay buffer, 
divided into portions, preserved at - 80°C and thawed when needed. 

(E) Determination of the 12S Meuprolerin binding inhibition rate 

For the rat and human membrane fractions prepared in (B) and (D), each membrane fraction was diluted 
with assay buffer to a concentration of 2C0 ug/ml and distributed in 188 ul portions into tubes. As to the bavin 
membrane fraction prepared in (C), the membrane fraction was diluted with assay buffer to 750 ug/ml and dis- 
tributed in 188 ul portions into tubes. Where the rat pituitary anterior lobe membrane fraction was used, 2 uJ 
of a 0.1 mM solution of the compound in 60% DMSO (dimethyl sulfoxide) and 10 uJ of 38 nM ,2S l-leuprolerin 
solution were simultaneously added. Where the bovine pituitary anterior lobe fraction or the cell membran 
fraction of the CHO with human GnRH receptors expressed, 2 ui of a 2 mM solution of the compound in 60% 
DMSO and 10 ul of 38 nM i2*l-leuprolerin solution were simultaneously added. For determining the maximum 
binding amount, a reaction system comprising 2 ul of 60% DMSO and 10 uJ of 38 nM^I-leuprolerln solution 
was prepared. On the other hand, for determining the nonspecific binding amount, a reaction system compris- 
ing 2 ui of 100 uM leuprolerin in 60% DMSO and 10 ui of 38 nM^I-leuprolerin was also prepared at the same 
time. 

Where the rat or bovine pituitary anlarior lobe membrane fraction was used, the reaction was conducted 
at4°C for 90 minutes. Where the membrane fraction of the CHO with human GnRH receptors expressed was 
used, the reaction was carried out at 25°C for 60 minutes. After each reaction, the reaction mixture was filtered 
under suction through a polyethyleneimine-treated Whatman glass filter (GF-F). After filtration, the radioac- 
tivity of 125 l-leuprolerin remaining on the filter was measured with a y-counter. 

The expression (TB-SB)/(TB-NSB) x 100 (where SB = radioactivity with the compound added. TB = max- 
imum bound radioactivity, NSB « nonspecif ically bound radioactivity) was calculated to find the binding inhib- 
ition rate of each test compound. Furthermore, the inhibition rate was determined by varying the concentration 
of the test substance and the 50% inhibitory concentration (IC W ) of the compound was calculated from Hill 
plot The results are shown in Table 41. 
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Tab! 41 



10 



15 



20 



25 



35 



40 



45 



50 



55 



GnRH r ceptor binding Inhibition test 


EXQfnOlo No of CflmnAimH 


Binding Inhibitory activity (IC W uM) 


Human 


Rat 


Bovine 


1-94 




- 


0.9 




7 


1 




* 


0.7 




6 


1-35 




0 


0.6 




11 


1-37 






0.03 




6 


1-45 




6 


0.5 




5 


1-46 






0.5 




14 


1-47 






0.3 




7 


1-48 






0.4 




10 


1-49 






0.5 




10 


1-50 






0.08 




8 


1-51 






0.5 




10 


I-52 




6 


0.03 




5 



. JlZSSSSg* 41 ** C ° mP0Und ( ° " M,t ° f thiS inV ° nti0n has «— * *«™ -eptor 

Experimental Example 2 

Assay of monoamine uptake-antagonizing activity 
(a) Activity to inhibit serotonine (5-HT) uptake 

flW SK? ^ dfUfl *** e "" id 8 "* d6C,BaSe ,n 5 " HTuptake te 8hown * 9 50 % «**r, activity 
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Table 42 



10 



15 



30 



25 



Ex&mofo No of Cnmnminrl 

bAHiiiuiii Ivv* III WvlllUvUnU 


5>-n i uptaKe inntoftory activity (ICgo jiM) ■ 


f ft 

l-O 


4 O 

l.U 


1-1 ■£ 




1.1 A 


A ft 


I-24 




I-25 


0.14 


I-30 


0 068 


l-^l 


ft 07 


roo 


ft 1^ 
u. to 


I-36 


ft 0ft*!1 




ft Aft 


II. A 
ll-O 


O 


II" lO 




III-7 


0.2 ' 


III-8 


0.16 


III-9 


0.17 


IV-7 


0.18 


IV-13 


0.13 


IV-19 


0.23 


1V-20 


0.03 
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anta^^^^ 

(b) Activity io inhibit norepinephrine (NE) uptake 

Using the rat cerebral cortex and. as the substrate. »H-NE. an experiment was performed by otherwise 
the same procedure as described for 5.HT. See Table 43. ^^^^ y oinerwise 
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Table 44 



to 



15 



20 



25 



30 



35 



40 



Example No. of Compound 


"Caz+uptak inhibitory activity (IC W ^M) 


1-6 


0.32 


1-12 


0.85 


1-15 


1.25 • I 

' , 7 [ 


1-18 


. 1.32 : t 


1-19 


1.05 


I-20 


0.94 


1-23 


0.50 


1-24 


1.77 


1-25 


1.19 


1-30 


1.59 


1-33 


0.69 


1-35 


0.14 


1-36 


0.76 


11-7 


0.46 


l!-8 


1.84 


11-13 


1.29 


III-7 


1.77 


III-8 


1.63 


III-9 


1.44 


IV-7 


1.71 


IV-13 


0.32 


IV-19 


0.95 


IV-20 


0.17 




It is apparent from Table 44 that the objective compound (I) or salt of this invention has excellent caicium 
ion uptake antagonizing activity. 



45 Claims 

1 . A compound of the formula 
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f>(CH t )n-N< 



(i) 



wherein ring A represents a benzene ring which may b substituted, 
Arrepr sents an aromatic group which may be substituted; 

R 1 and R 2 Independently represent hydrogen atom, acyl group or hydrocarbon group which may 
be substituted or R 1 and R 2 taken together with th adjacent nltrog natomrepres ntanltrog n-contalnfng 

98 O:- 
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heterocyclic group. 

m represents an integer f 1 1 6. 

n represents an integer of 1 to 3, 

represents a single bond or a double bond, 

X is -O- or -NR*- in which R» represents hydrogen atom, acyl group or hydrocarbon group which 
may be substituted, where ~ is a single bond, or X is =N- where — is a double bond, or a salt there f. 

A compound as claimed in claim 1 , wherein ring A is a benzene ring which may be substituted by 1 to 3 
substituents selected from the group consisting of halogen atom, C M alkyl which may be halogenated. 
C,* alkoxy which may be haloQenated. C,^ alkylthio which may be halogenated. hydroxy, amino] 
monotC^Jalkylamino, diJC^alkylamino. carboxy. C,^ alkoxy-carbonyl and C,_ 7 acylamino. 

A compound as claimed in claim 1 , wherein Ar is (i) a Ce_ 14 aryl or (ii) 5- or 6-membered heteroaromatic 
group having 1 to 3 hetero-atoms selected from nitrogen, oxygen and sulfur, which may be substituted 
with 1 to 3 substituents selected f rom the group consisting of halogen atom. C,^ alkyl which may be ha- 
logenated. C.* alkoxy which may be halogenated. C,_« alkylthio which may be halogenated. nitro. cyano, 
sulfo. hydroxy, amino, mono(C,^)aIkylamino. difC^alkylamino. carboxy. C,* alkoxy-carbonyl and 
Ct-7 acylamino. 

A compound as daimed in claim 1, wherein the hydrocarbon group which may be substituted is a C,.« 
alkyl. C« aJkenyt, C M alkinyl. C 3 « cycloalkyl. C^, 4 aryl or aralkyl group which may be substituted 
with 1 to 3 substituents selected from the group consisting of halogen, C,_e alkyl which may be halogen- 
ated. C,^ alkoxy which may be halogenated. C,_e alkylthio which may be halogenated. nltro. cyano. sulfo, 
hydroxy, amino. morwtC^alkytamino. di(C,^)alkylamino. carboxy. alkoxy-carbonyl and C t _ 7 acyl* 
mino. 

A compound as claimed in dalm 1 . wherein the nitrogen-containing heterocyclic group is 
(i) a 5- or6-*nembered nitrogen-containing hetero-aromatic group having 1 to 3 hetero-atoms selected 
from nitrogen, oxygen and sulfur, which may be substituted with 1 to 3 substituents selected from the 
group consisting of halogen. C, ^ alkyl which may be halogenated. C,^ alkoxy which may be halogen- 
ated. C,^ alkylthio which may be halogenated. nitro, cyano. sulfo. hydroxy. 
monotC^alkylamino. difC^lkylamino, carboxy, C,^ alkoxy-carbonyl and C,. 7 acylamino. 



(K) 



(CHOP, 



C±7 



wherein ring B may be substituted by two oxo groups and may be fused to one benzene ring which 
may be substituted with 1 to 3 substituents selected from the groups consisting of halogen atom. 
C,., alkyl which may be halogenated. C,., alkoxy which may be halogenated, C M alkylthio which may 
be halogenated. nltro. cyano. sulfo. hydroxy, amino. mono(C 1 .,)alkylamlno. di(C,^)alkylamlno. car- 
boxy. -C t -« alkoxy-carbonyl and C t . 7 acylamino; p represents an integer of 4 to 7 
(HI) 
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wherein 2 represents -0-, >CH-W or >N-W in which W represents (a) hydrogen atom or (b) a C^ 14 aryl 
or C7_ 1fl aralkyl group, which may be substituted with 1 to 3 substituents selected from the group con- 
sisting of halogen atom. d_« alkyl which may be halogenated. alkoxy which may b halogenated. 
C.* alkylthio which may be halogenated, nitro. cyano. sulfo. hydroxy, amino. mono(C^)alkylamino. 
di(C,^)alkylamIn , carboxy, fa alkoxy-carbonyl and C,_ 7 acytamln , or 
(tv) 
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JJJES.??-? T!?l 3> 8 . enZene rin9 ° r (b) *** i-™™**** heteroaromatlc group having 1 
to3 hetero-atoms selected from nitrogen, oxygen and sulfur, which may be substituted with 1 to3s!b- 
sftuen its selected from the ,-oup consisting of halogen atom. C„ ail*, which amiTXgSZ 
C„ alkoxy wh,ch may be halogenated, C,^ alkylthio which may be halogenated. nitro. cyano sulfo' 

.amir ,am,n0 ' m0n ° (C, " )al ^ am ^ 

Y represents -CHj-. -CO- or -CH(OH)-; 
s and t each represent s an Integer of 1 to 3. 

A compound as claimed in claim 1. wherein Ar represents a phenyl group which may be substituted wfth 
tedTa^ 

ated.c„ alkoxy which may be halogenated. C M alkylthio which may be halogenated. nitro. cyano sulfo 
S2T ""V*******- -KC.)a.ky.amino. carboxyi. C„ ally-carbony. Zc^. 

Acornpounc las daimed in daim 1 . wherein Ri ^presents hydrogen atom and R^rer^esents a C 7 ..aralkvl 
r ! Ub8,H " l0d Wl,h 1 to 3 Elected from the group consisting ^alSen atom 

C,-. alkyl which may be halogenated. C„ alkoxy which may be halogenated. C^XhS^S^Z 

c ^ r^T Cyan0 ' 8li!f0 • hydr0Xy ' amin °- ^.^'Mamino. di^aikXIo ^ 
C^alkoxy-carbonylandC.Tacylamino. *y«mino. carooxy, 

Acompound as claimed in daim 1. wherein Ri and R* taken together with the adjacent nitrogen atom 
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wherein L represents a leaving group and the other symbols are as defined in claim 1, or a salt thereof, 
with a compound of the formula 

wherein the symbols are as defined in claim 1, or a salt thereof. 

12. A process for producing the compound of claim 1, wherein X is -NR 3 - or a salt thereof, which comprises 
subjecting a compound of the formula 

V> (CB 2 )n-N-CH0 

wherein all the symbols are as defined in claim 1 , or a salt thereof, to cydization. 

13. A gonadotropin-releasing hormone antagonistic composition which comprises an effective amount of a 
compound as claimed in claim 1 . or a salt thereof and a pharmaceutical^ acceptable carrier, excipient or 
diluent 

14. A composition as claimed in claim 13, which is a composition for preventing or treating a sex hormone- 
dependent disease. 

15. A composition as claimed in clfilm 14, wherein the sex hormone-dependent disease is prostatic cancer, 
uterus cancer, breast cancer or pituitary tumor. 

16. A composition as claimed in claim 14, wherein the sex hormone-dependent disease is prostatic hyper- 
trophy, endometriosis, hysteromyoma or precocious puberty. 

17. A pregnancy controlling composition which comprises an effective amount of a compound as claimed in 
claim 1, or a salt thereof and a pharmaceutical^ acceptable carrier, excipient or diluent 

18. A composition as claimed In claim 17, for contraception. 

19. A menstrual cycle controlling composition which comprises an effective amount of a compound as claimed 
in claim 1 , or a salt thereof an a pharmaceutical^ acceptable carrier, excipient or diluent 

20. A compound as claimed in claim 1, wherein ring A is a benzene ring which may be substituted with 1 to 
3 substituents selected from the group consisting of halogen atom, C,_e alkyl which may be halogenated, 

. alkoxy which may b halogenated, alkylthio which may be halogenated, hydroxy, amln , 
mono(Ct^)alkylamino, di(C 1-e )alkylamino, carboxy, alkoxy-carbonyt, acylamino and methylene- 
dioxy. 
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21. Aeompound as claimed In claim 1. wh rein the hydrocarbon group which may be substituted Is a C„ 

wtth 1 to 3 substituents selected from the group consisting of halogen. Cm alky, which may be halog^ 
^ ^ *" h8k * ena,ed ' C " a,k y« hte <••** b« halogenated. nltro.cyano.su.fo 
oxo. thtoxo. phenyl, phenylamino. phenyloxy and methylenedioxyphenyloxy. w ^arnino. 

22. Acompound as claimed in claim 1. wherein the nitrogen-containlng heterocyclic group is 

(0 a 5- or6-membered nitrogen-containlng heterc-aromatic group having 1 to 3 heterc-atoms selected 
from nitrogen oxygen and sulfur, which may be substituted with 1 to 3 substltuents s^Sd S£ 
group ^^of^en C alkyl which may be halogenated. C^OKy which rnay b7hS n- 
ated. Cm alkvlthio which may be halogenated. nltro. cyano. suite, hydroxy amino 
mono(CM)a.kylam.no. di(C t s )a.kylam.no. carboxy. C alkoxy-carbonyl and C, ac^aZ 



wherein ring B may be substituted by 1 or 2 oxo groups and may be fused to one benzene rinn whirh 

7Z whS TV :? 1 to 3 :r i,uents se,ected from the ^ 

alkyl which may be halogenated. C M alkoxy which may be halogenated. c M alkylthio which may , 

^Cllir/c 81 '^^?^ amln °' m ^ C ^a m .no. dKCMWamCcZ , 
G,* alkoxy-carbonyl and d_ 7 acylamino, p represents an integer of 4 to 7 

('») 

-6 

? 5 6 ha,09eDated - ni,ro - W. "Hb. hydroxy, amino, monic^feylanW 



(CH,)£ 




noThelrl^T ?2 f b8nZ r 9 rin9 ° r (b) 8 * ° r «-""*«<» heteroaromatlc group s W (ng 
suhih,!^?" eCte u f, ° m nitr0flen ' oxy 9 en and 8ulfur ' "«y substituted wfth i to 3 

Svdrot - ^ 0fl8na,ed ' C " al k * fhto «•** ™v be halogenated. nltro. cyano. suite 

lamiZ ' 0n0(C, " )a,k ^^ 

Y represents -CH r , -CO- or -CH(OH)-, 



(v) 
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s and t each represents *n integer of 1 to 3. or 




f^Z oro.? n ? , J 6 ? 26 " 6 n " g WhlCh m8y 8ubstituted with 1 10 3 «*stituent8 selected 
from the g oup consist.ng of halogen atom. C,-, alkyl which may be halogenated. C, alkoxy vhich 

may be halogenated. C„ alkylurfo which may be halogenated. nitro. cyano. sulfo. hydroxy. " mino 

iz^a LSI? 88 f*7 d ! > C!a ' m 1> f0f manufacturi "9 a pharmaceutical composition for an-agon- 
izmg a gonadotropin-releasing hormone. 

2 \^eX^^ 
25 -^bT^ 

26 ' i^ftT' !" C ' a,m 24> the 88X honn O"^ependent disease is prostatic hypertrophy en- 

dometriosis, hysteromyoma or prec lous puberty. "»y»«nuupny. en- 

27 ' a p e Ca^ P ° Und 83 daimed **" 1 ' ** manufaclurin 9 8 Pnarmaceutica. composition forcontroBing 
28. Use as claimed In claim 27, for contraception. 

M * a U rnstrrSSe nd " ^ "** formanufacturi "9 * Pharmaceutical composition for control .g 



103 



EP 0 679 642 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 95 10 6189 



DOCUMENTS CONSIDE RED TO BE RELEVANT 



Category 



D,A 



Citation of docwat wHh bd**iiaD, where appropriate, 
of Mwam iigfc jti 



GB-A-1 374 337 (SANDOZ LTD) 

* the whole document * 

US-A-3 553 218 (RICHAUO HUNGER ET AL) 

* the whole document * 



Refcvam 

♦a 



Tae present search report has heer, drawn ap far ail daiaaj 



THE HAGUE 



T 



0*« mi MfUki mtm mw*t 

17 July 1995 



catkcoky ok oikd docimkms 

X : parflcoUriy relevant If tiaca tlorw 

Y : partlculvty relevant M co»tfe«e with anoth* 

aacaaeat of the saw category 
A : tathnototlcal aeckereene 
U i iwa-wrtttea e'Udesare 
P : latemetftate 4 



a^ssmcAHON of the 

APPLICATION QatCU) i 



C07D217/14 

CA/D311/76 

A^lK31/47 

A61K31/35 

C070405/06 

C070401/06 

C07D409/12 



i tXHNICAJ, FIELDS 
^AKOCCO OatCU) 



C07D 



Henry, J 



T: 

K: 



toeary ar eriadeU aa ii rl itai tat bvmttot 
earlier peteat jncawaat. hat peelthdJ aa, 
aftar tat flttat tela 



* t aiemeer ■ 



104 



